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INTERFACE ICS 


TILs 74193 45p | 74lS299 — 180p | 40109 1C0p LINEAR I.Cs CPU's «MEMORIES EPROMS i CAYSTALS, 
74194 40p | 74LS321 = 150p | 40110 275p [AY1.0212  600p MFTOCN 250p | 1802CE 650p [2101 si 400p | 2516 250p | 'OKHe Op ADSSB 775 
7400 Mp Lge aop | 7aLs323160p | 40114 225p | AY15050 99p  MK50398 —750p| 2650 1200p | 2102 2t 120p | 2564 fiz, | 2cObHe 2860p nosey: aieat 
70) MP | 4196 4op | 7415324 1580p | 40244 —160p | ay3. 8910 380p = 50240 £9. 502 350p | 21078 500p | 2708 250p | MHz 290p | AD758 ) 
ie MP | para) 40p | 7415348 — 90p | 40245 180p | Ay3-8912  625p — ML920 800p | 6800 225p | 2111 aL 300p | 2716 250p | 1 008MHe = 275p |DM8131 2755 
ie 120 | sarge Bop | 74.5352 Op } 40297 160) | Ay5.a0070 600) MM57160 — 620p | 6802 250p | 2112 300p | 2537 375p | 1 843MHe —210p | DPB304 
7404 2p | oasa9 gop | 7as3e bop | 2902 60p | Ca3019 80p NES31 140p | 6809 650p | 2114L 90p | 2732 450p | 1 89MH» 3800p | OS8B35 
7405 15P | day s5p | yais3e3 aon | 4203 45p | ca3028A 120 NESS 16p | iNSB060 1100p | 21141 2 95p 12716 300nS 5800p | 2 OMHe 225p | OS8636 
qa08 18P | 74251 45p | 74.8364 140p | 4907 35P | ca30a6 70p — NES56 45p | 80808 250p | 2147 400 | 2732 300nS 750 | 2457MHe —210p | DEBBIE peal 
7407 18P | oabeg 100p 30p | 2908 130p | Ca3080E 7op NES64 420p | g085A 450p | 4027 300P | a 54 e11 [3276MHe —150p lacs el 
7408 rap | eee ae 3op | 4910 45p | Car0g6 4ep  NES65 120p | g088 £18 | 41161 2 90p 3.57945MHe 100p |MC1489 554 
7409 4p | 578 140p | 7aLs368a op | 291! 45P | Ca30g9— - 200p ~~ NES66 155p | 280 290p | a1ig rey = MODULATORS =eNene 15op | Mee aot, 
Zai0: MP | 34279 4op | 741S373 5p | 42!? 48P | Ca3090AQ 375p —- NES67 140p | 280A 320p | 4164 400p FEMHe UH 375p]419MHe — 200p | C3880 B50F 
Le 18? | 74283 50p | 7418374 55p | 4914 "0p | Ca3130E = 90p_-——«NES71 400p | z808 £12 | 4816AP 3° 280P| amie UHF _450p|443MHz 1710p | MC3486 800 
7412 14p | bea 160p | 7418375 agp | 4978 0p | Ca3140€ — 40p_-—«-NES534A ~—-250p | TS995 £12] 5101L 300p 5.068MHe —_200p | MC3487_—— 3004 
as 1ep | 74285 160p | 7ats377 0p | 4918 ae | CASI60E —100p_-«RC4136 Op PI RERIRISMESY Gi16P.3 — 420p 6 OMHe = 1150p | 79107 oe, 
7aia 18P | 54590 75p | 74.8378 —70p | 4218 40P | Ca3i61E  150p ~——-RC4151 200p Paes BOOP} OVIGLP. 3 $50p] AY 5.1013P —-300p | 7 oMHe 150p | 75110 90} 
ge 18P | 34293 sop | 741$390 45p | 4919 30P | caz162—E 4450p +=: S566B 225p | i509 350p | 6514 2006p] AY.5-1015P —-300p | 8. OMHz 175p | 751S0P 1204 
oy 18? | 74298 = 100p | 74LS393 5p | 4920 50P |Ca3ia9e 3009 -« SAAI900 «£16 | P25 5560p | 6810 120p | 1m6402 450p|8.867MHz —175p | 75154 140) 
7420 Tap | 565A 3op | 7aLs399  160p | 4521 39 | DAci408-8 200p SAD1024A 900n | Beet es0p TR1602 300p | 10. 7MHz 150p | 79182 90} 
sae aos 74366A —-30p | 74LS4a5 —100p | 4°55 BOP | HA1388 —250p © SFF96364—-B00p | Fo 100p COM 8017 300p] 15.0MHz —200p | 70324 on 
P SL490 350p 17.7MHz —-200p | 
74367A 30p | 74LS540 90p 1CL7106 700p 6850 110; CONTROLLER t 
7423 1p | vaseaa «308 | yatsear a0 | 2528 50P | iCigosa -300p-«SN76477_—450p | 5850 10 CRT : igi 200p { 75363 1505 
7425 18p 4531 125P | £35} 48; SP8515 750p Pp CRT 5027 £18 | og o0MH: — 200p | 75365 150) 
7426 18p | 74390 75p | 74LS610 £19 | 539 70p P TA720 gop | 8205 225p CRT 5037 £18 ' 75451/2 72, 
74393 gop | 74.8626 1850p LF356P 95p 5 P| 3512 110p 26.690MHz 150p | 
7427 wep | 743 go> | FaLs628 1850p | 4534 400P | intoc 325p  TAASSO 50p CRT 6545 37 145MHe .200p }75491/2 65 
7428 ie: ease Pa 74186401 4536 270) 8216 100p: MC6B45 : 8126 120) 
il! 74LS SERIES Ronpormmntana PTLM301A = 5p TAAG21_—275p | 554 200 KEYBOARD 
7430 14p 74LS641  100p | 4538 90p | Cvzoan J5p  TBAGA1BX1 400p P MC6847 TCGDER 8128 120} 
7432 18p | 74LS00 —-14p | 741642 100p | 4539 70p | i310 120p  TBA800 gop | 8228 220p SFF96364 8795/96 90 
7433 22p | 74LS02 ap | 7418643 100p | 4541 70p | tari jon TBABIO ro0p | 828! 250p 9365 £4a/AY-5-2376  700P | eT97/98 90) 
7437 22p | 741S03 —12p | 74LS644 —100p | 4543 75p | Craig 150p  T8A820 gop | 8253 3390p EF9366 £48 |74C.922N_420p } 9601 220} 
7438 22p | 7aLSoa 12p | 74LS668 —100p | 4553 245p | M319 215p TBA950 —225p | 8255 Z50p TMS9927 £18 9602 2201 
7439 25p | 74LS05 —12p | 74LS669 1100p | 4555 35p | ivaoa 30p 1C9109 ~—-750p | 8297 400p TiMS9928 9637AP 160} 
7440 15p | 74.S08 tap | 748670 120p | 4556 35p | (M339 0p TCA210 —350p | 9299 a00p TM $9929 'SAA5020 ZN425E-8 350) 
7441 55p | 74LS09 12p | 74LS682 300p | 4557 300 | (M348 5p TCA220 350p | 827! 36 SAA5030 ZN426E-8 350) 
74420 30p | 74LS10 13p | 74LS684  300p | 4560 120p | fMasap op TCA440 —_220p | 8279 440p | o34q CHARACTER GEN. BOW ZN427E-8 600; 
7443 70p | 74LS11 13p | 74LS687_£400p | 4566 160p TCAQ4 Z80P10 250p Fy RO-3-2513U.C. 750p}] SAA5050 £9]ZN428E-8 450 
LM377 175p  TCA940 175p | Ze0aP10 Prt: GENERATOR 
7444 70p | 74LS12 13p 4568 250p LM380 75p TDA1004A 300p Se0cTC 3605 RO-3-2513L.C. 700p] EFg340 
7445 50p | 741513 20p | 7ac244-160p | 4569 170p | Mi3s1aN top TOA1008.—-320p ep }comsris —700p [SN74S262AN £10] EF9341 
7446A 50p | 74LS14 25p | 74c245 —-180p | 4572 30p | (age gop TOAI010 200p L280S!0.1/2/3 3 Mc14411 675p 
74474 36p | 74LS15 12p | 740373 160p | 4583 90P | (M387 120p TOA1022 500p LOW PROFILE DIL SOCKETS BY TEXAS 
7488 45p | 74LS20 13p | r4c374 4584 36P | i389 95p TDA1024 120p| 8pin Sp 18pin 6p 24pin  24p eiuie eee. ape: ete 
7450 15p | 74S21 13p 4585 75p | CMi3oa 100p TOA10348 250p | i4pin 10p 20pin 18p 28pin  26p A eee ae 
7451 1p | 74.827 13p 4599 290P |(M394CH 300p ~=TDAI170 3300p | 16pin 11p 22pin 22p 40pin 3p IE pin: '40P.22.pin.. 6Sp 40ipin ig 
7453 1p | 74LS30 13p 4724 150P | Cat709 36p TDA2002V 300p SERTEADS z 
7454 15p | 74LS$32 13p | aqg2 tap | 10014 40P | M710 50p TDA2020 —320p JUM EURO CONNECTORS 
7460 15p | 74LS33 14p 40085 90p TLO71/81 25) 24° Ribbon cable with DIP Headers | 
4006 50p uM711 70p Pp Plug Socket 
7470 30p | 74LS37 14p 4007 14p 40097 45p LM733 60p TLO72/82 45p 14pin 16pin 24pin 40pin DIN 41612 2 - 32-way 300p 350p | 
7472 25p | 74LS38 14p | ao08 aep | 1441) 675p | Fiat ten TLO7A 100p | SingleEnd 145p 165p. 240p 380p eee ee sooo eee 
7473 25p | 74LSa2 30p | a009 zap | 14412 800P | Maya7 70p  TLO83 75p | Double End 210p 230p 345p 540p Saad 4. S2.way aon, = 
7474 18p | 74LS47 ——36P | ag10 24p | 14433 1200P | na7qg 35p TLOB4 90p | 24” Ribbon cable with sockets (for 2 » 32way specify a » bora - c) 
aets 22p | 74LS51 14P | 4011 tip | 14495 300P | imigss -700p_~—« TLO94 200p 20pin 26pin 34pin 40pin DIN 41617 31-way 200p 200p 
7476 25p | 74LS55 15p | ao12 16p 14500 575P | igg9 350p TL170 50p SingleEnd 160p 210p 270p 340p ! 
7480 48p | 74LS73 18p | 4913 2op | 14599 290P | (42917 200p TMS1601 £12 Double End 290p 385p 490p 540p MIN. D CONNECTORS 
7481 120p | 74LS74 16 | agra aap | 6022100 380P | 13900 50p UAA170 —-170p |_—24”’ Ribbon cable with edge conn Qway 15way 25way 37 way 
7482 65p | 74LS75 18p | ao15, 40p | CO22101 = 700P | npagog 85p ULN2003 ‘1108p 20 way 34way 40way 50 way Gale 
74834 38p | 74LS76 18p | 4016 2op [CO22102_700P } 43974 125p  XR2206 300p SingleEnd 275p 525p 600p  650p 
7484 65p | 74LS83 38P | 4017 32p COUNTERS LM3914 200p + ZN414 80p 24” Cable with 25 way D Connector solder 95p 135p 200p 280p 
7485 60p | 74LS85 40P | 4018 45p | 74C925 400p | Lm3915 200p ZN419C 190p Male 500p Female 540p angled 160p 230p 265p 425p 
7489 1700 ratsso — 22p | 4019 FBR a o78 oe eee [LM3916  —_225p — ZN424E_— 1130p 4DC CONNECTORS FEMALE 
n P P | 4020 48p | 1CM7216B 2000p | _m13600 110p ZN425E 340p 10 way 20 way 26 way 34 way 40 way solder 125p 190p 245p 375p 
7490. 2op | 74LS92 30p | 4021 40op | ICM7217A 850p |mip3712 — 200p» ZN426E-—300P | reader angled 175p 240p 310p 5500p 
7491 35p | 741893 22p | 4002 45p | MKS50398N 750p | Mci310P 150p | ZN427E_—-590P| pig gop 1580p 200p 240p 270 hood (top/ 
ee oae ees aoe 4023 13p | ZN1040E 670p | mc1458 36p ZN428E 400p Recep side entry) 100p 100p 100p 1150p 
P| aoza 32 MC1495L 350p «= ZN1034E-—200 
Jaga 35p| 741S109 27p ane bia TTL&ECL BMPR Jop ZN1040E 67op | ‘l@ SOP 165P 200p 240p 270p 25 way Centronix Type Conn £6.50 
7495A 35p | 7418112 20 P. lg Edge 37 way Centronix Type conn £6.50 | 
Pp P | 4026 80p MC3340P 120p = ZNA234 850p 380p 560 
7496 35) Conn 200p 250p 320p ip ip | 
p | 74L8113—20p | gory 20p MC3401 Bop 2NAI34__ £23 a se : 
7497 90p | 74LS114 2p | agg 40p MC3403 65p TRANSISTORS [ecteue) me NPe CL) SN aa KEYBOARD EXPERIMENTOR - - 
aod «sop | 7atsiza aap | 2028450 COU STENTS SWITCHES BREADBOARDS 
74105 s5p | 7415124 90p | 4030 agee VOLTAGE REGULATORS BC108/9 15P BCssBB12p MJE30SS 70p 2N2646 45P/ CONE vitch 50p Exp 300 £5.75 
74107 22p | 7418125A 24p | 403) oes 0-220 Hacia0” op BCSS9C 6p MPFIO2 30 2N2905A FBP] et 75p Exp 325 £3.25 
74109 25p | 74LS126A 25 | 4034 140p 3905 C141 30p- BCY71/2 20p MPF103/4 30p A eoe4 Sp] MiniDigitast 75p Exp 350 £3.15 
74110 30p | 74LS132. -34p BC160 30p 80131 60p MPF105 30p £ 
74111 35p | 7418133 25p aoe Pasa 7906 a 300 BD132 40p MPSA12 30p Bere 1400 Specify Colour Exp 600 5.25) 
; Pp 80135 40p TIP29C 40p 
7ar2 Op | 74LS136——-25P | 4937 110 7912 8C177—16p 2N3702/3 1¢p | 
74116 sop | 74.si38 27 | agag t10p 7915 aci7ac tap BO 133 Goh TIBSIB S02 -2N3704/5 10p| VALVO HUMIDITY SENSOR £6.00 
74118 55p | 74LS139 —.27p | 439 290p 7918 Sao age 802418 75p Tip32A/C 75p 2N3773_ 200p} BL 30 HR COIL £1.50 
is goo | ateias apoe | 2040 40p 7924 Berea. ies 802428 75P ties2c  50P 3N3879 40p| MINI ORGANIC SAA1900 £16.00 
4041 40p VL 12 P rip33c — 70p 
74121 25p | 74LS148 75 100mA +ve TO-92 8C212 P 2N3866  90p 
aiag 300 oaleiei 06 4042 40p | cy 78L05 30p 79L05 BC213/L 11p Bree OE pre TIP35C 150P —5y3904/6 15p| VERO BOARD VeroWiringPen —£3.40| 
74123 36p | 7418153 40p | aoan 400 | 12¥_,. 78L12 30p 7912 Beat TOP gr259 asp TPS6C 180P 2Na871 Sop] (COPPERCLAD) Wire Wrapping Too! £4.70| 
74125 30p | 748154 80p | 4oas 405: Le con SSOP: SUIS BC337 «toe «F337 «30p Teac SEP 2N5245 | 400} 2.57 x 5 90p —Veropins(100/pkt) _ S0p_ 
74126 30p | 7418155 —-30p | aoae 50p OTHER REGULATORS BC338 ««15p  BERBOI81 25P Tp4r> Gop Neaeg © SOP] 25" = 3.75" —_80p —Spotfacecutter £1.30 
BFY50/51 24 2N5459_ 30p 
74128 36p | 74LS156 36P | 4047 45p | LM309K BC477 30P Bey? cas TIP47 2N6027 30p| MICRO BOARD Pin Insertion Tool £1.80 
74132 30p | 741157 .27p 50p | LM317T 78MGT2C 1140p _18C516/7 36p Pe ; 5 ‘ainé Eurocard -£3:80 
4048 Op BFY90 75 IP54 3N128 20p| Single Eurocard £3. 
74136 28p | 741158 —30p LM323K 79GUIC 225p |BC547B tap P bp. “BNI a0/4_120 
: 4049 24p MJ2501 225p TIP2955 60p 3N140 P| Double Eurocard £5.25 
74141 85p | 74LS160A 36 | A059 2ap | LM723 79HGKC 650p | cistors for all Oe TIP3085 60p 40673 -75p 
74142 175p | 74LS1614 36p 78GUIC 78PO5 900p | Tran: 40871/2 100, 
74143 2A fees 68? | 7eHOS RC4195NB —150p | projects stocked. rr my LOGIC PROBE KIT £12 
poe | daveteea aon paos2 6op DIODES BRIDGES SCRS TRIACS 
74144 200p | 74LS163A 36p | 4o53 sop | 78HGKC TL494 300p a7 rm 
74145 40p | 74LS164 40 Y127/ 12p | 1A50V 1A50V 70p | Plastic 
Ja147 75p | zacsiesa sop | 4054 ae OPTO-ELECTRONICS 0447 9p | 1A100V 5A.400V 50p | 3A400V 60p | ELEKTERMINAL KIT £50 + 70p p&p 
Hs p | 4088 oop ago 1ABOOV 
74148 60p | 74LS166A 60 | aoce gop | 2NS777 40p ORP6O 0 9 8A 600V 140p | 6A400V 70p a 
74150 50p | 74LS170  70p ocpP71 250p ORP61 OA Sp | 2A50V 16A100V200p | 6ASOOV 90p HOUSEKEEPER 
74151A 36p | 74LS173A 55p A059 450p ORP12 90p TIL78 OA9S 9p | 2A100V C106D 45p | 8A400V 75p 
74153 36p | 74LS174 40p pitas oR TIL32 55p pases Pe 2A400V MCR102 36p | 8AS00V 95p Full Kit as described in May Elektor 
74154 50p | 7418175 40p | ogg 20 OPTO-ISOLATORS Nga Pp enecoy aNaES5 asc Peper Sockets for all I.C.’s 2K ProgEPROM 
75155 40p | 74LS181 — 90P | 4967 225p | 1L074 130p TIL111 IN4148 4aaoov 2N4444 140p | T2800D 130p £55+£1p&p 
74156 36p | 7418190 36p | ogg 14p | MCT6 160p TIL112 1N4001/2 6ASOV 2N5060/4 40p | T1206D 50p 
74157 30p | 74LS8191 —-36p | aogg t4p | MOc3020 150p TIL 113 1N4003/4 6A100V T1226D 70p Power Supply 1:84 8V 
74159 75p | 74LS192 —36p | 4079 14p [LMSC2400____190p TIL116 IN4006/7 6A4O0V sesble tar the Housekeeper 
74160 40p | 7418193 36p | 4971 14p 1N5401/3 14p | ga1oov op RAMS See TOPE mOUSeReepe 
74161 40p | 74181944 35p | 4979 14p Po128" ee IN5404/7 19p | 10A100V 180p 2 £7+£1.10p&p 
: P p | 4116L-20 80p | 
74162 40p | 74LS1954 —35p | 4973 14p | TiL220 Red —10p TIL209 Red 1920 Pg OAS O0V 200p. 
74163 40p | 74LS196 = 45p | 4975 14p | TIL222 Gr 12p TIL212 Ye JUNIOR COMPUTER KIT £86 plusf1p&p | 
oes aoe | 7alS197 45 | 4076 48p | TIL228 Ye abe UE Gr DE RELAYS All Junior C ter Extension Boards available 
74165 45p | 741221 0p | 4977 16p | Rectangular LEDS (R, G, Y) JMOL OMputer EXTEN s!o} 
74166 4ap | 7418240 5p | 4og1 44 DISPLAYS On ol JUNIOR COMPUTER BOOK: 1£4 2,3&4£4.50ea (p & p/book 70p) 
74167 150p | 7418241 55p | agg2 15p Sr Ohh adv TV Games Extension boards available. 
54170 yop | 7aLS242 5p DL 704 140p NSB5881 120vAC £1.60 
74172 250p | 7418243 55p aoe een DL 707 Red 140p TIL311 12v DC 400R coil ELEKTERMINAL KIT £50 (plus £1 p & p) 
74173 50p | 74S244 —55p | aoga 24 ek eeibed: aoe eee SPDT 2A 24v DC TELETEXT DECODER KIT £85 (plus £1 p & p) 
74174 55p | 7415245 75p | 4094 90p | DL 747 Gr 225p TIL330 120v AC £1.60 | (Decoding Board and Keyboard Elektor Nov. 81) 
74175 50p | 74LS247 ——-70p | 4gg5 75p | FND357 120p 7750/60 12v DC Reprint of Teletext articles £1.25 (plus large SAE) 
p 
7476 40p | 7418248 = 55p | 4096 7op | FNDSOO 90p BARGRAPH . 225p | 270R coil PROGRAMMED EPROMS 
ghee 45p | 74LS249 5p | 4097 290p | FND507 90p DRIVERS SPDT 10A 24v DC 2 lekt Ch £8 
74178 70p | 74LS251 —-30p | ggg 90p | MAN3640 —-.200p 9368 250p | 230v AC £225 | Junior Computer 2 x 2716 Intelekt Chess ea 
74180 40p | 74LS253 -30p | 4ggg 100p | MAN4640 200p 9370 300p | yoV0c 2708 Basic £8 2716 TV Games £8 | 
74731 115p | 7418256 1150p | 40100 200p | MANG610 ~—_200p DNGIa 320 | 2008 coil 2716 Tape Management £8 71301 Elekterminal £7 | 
fate ~ sop | TESS? ar | Got) ate a Sp] opoTsazavoc | 2716 Prog, Management £8. 2716 Disco Lights £3 
74185A —90P | 418789 5p | 40103 —«170p 230vAC___£2.25 | 82523 Interface £5 82S23 Freq. Counter (IC3C4) eafS | 
74186 470p | 741S266 —_20p | 40104 90p PUSS LVN 2716 Housekeeper £8 2716 Talking Dice £8 
ae 250P | 741S273 S5p | 40105 110p aia a6 aes 5-10v DC coil PCBs for most Elektor Projects available 
i. Pp sai P 
taieye? 400 2716 (+5V) 250p 4164-2 450p | OSASPOT £2.25 SEE OUR FULL PAGE ADVERT IN THIS ISSUE FOR DETAILS ON 
baileses 2532 350p _-6116P-3 BBC COMPUTER, PRINTERS etc. 


PLEASE ADD 40p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 


Orders from Government Depts. & Colleges etc. welcome. 


Tecunomatic Lp 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 


305 EDGWARE ROAD, LONDON W2 


Detailed Price List on request. 
UJ Stock items are normally by return of post. 


slekitor infocard 78 


i t 
ee 2 Static RAMs 


Static RAMs (RAM = Random Access Memory) are intended for storing digital data 
in computer systems. A single memory cell (for one data bit) is similar to a flip-flop: 
it can be set, cleared and ‘read’. Static RAMs are currently available in NMOS, 
HMOS and CMOS technology. In the quiescent state, the current consumption of 

/ CMOS RAMs is in the order of micro-amps, making them especially suitable for 
battery back-up applications. In general, these ICs are easy to use, require relatively 

| little power and provide fast access. The memory organisation can be 1 bit, 4 bit or 
even 8 bit wide; a byte-wide memory using 1 bit types will obviously require 8 ICs 

‘in parallel’. 


selgtor infocard 79 


Microcomputer Static RAMs 
ICs 6 Pinning 


2101 2102 
A3 14@ 22 Vcc Ae 1 16 Az 
Ar 2 21 Ag As 2 15 Ag 
A: 3 20 R/W R/W 3 14 Ao 
Ao 4 19 CE; Ai 4 13 CE 
As 5 18 OD A2 5 12 Dout 
Ae 6 17 CE2 A3 6 11 Din 
A7 7 16 DO4 Aq 7 10 Vcc 
+ 8 15 Dlg Ao 8 9 ob 
Dh 9 14 DO3 
DO, 10 13 Dis 
Dio 11 12 DO2 
2111 
A3 1 18 Vec 2112 
A2 2 17 Ag A3 1 16 Voc 
Al 3 16 R/W Az 2 15 Ag 
Ao 4 15 CE; A; 3 14 R/W 
As 5 14 1/04 Ao 4 13 CE 
Ae 6 13 1/03 As 5 12 1/04 
Ar 7 12 02 Ae 6 11 1/03 
i 8 11 1/01 A, 7 10 1/02 
10 CE2 8 9 1/01 


If a stereo decoder is to be added to a 
VHF-FM receiver, the de-emphasis 
network must be removed from the 


TCA 4500A demodulator. In the circuits given in 
ly voltage range: 8V...16V infocard 56, for instance, this means 
palinuas ete eens: 12V that the 6n8, 10 n or 22 n capacitors 


Current consumption at the AF output must be deleted. 


(without LED): typ.35mMA_  »vo 
THD max. (900 mV RMS): 0.3% 
THD typ. (500 mVRms): 0.2% 
Overall gain: typ.0dB 
SNR: typ. 85 dB 
Minimum channel 
| separation, 
after calibration: 40 dB 
without calibration: 30 dB 
Automatic stereo width adjustment 
included 


channel separation 


Static RAMs | 
Memory organisation | 
and pin assignments 


Microcomputer 
ICs 5 


elelator infocard 78 


Memory 
Type organisation Technology 
2101 256 x 4 bit NMOS 
2102 1024 x 1 bit NMOS 
2111 256 x 4 bit NMOS ; 
2112 1024 x 1 bit NMOS Memory Matrix 
2114(A) 1024 x 4 bit NMOS (HMOS) 
5116 2048 x 8 bit CMOS ADELE 
5117 2048 x 8 bit CMOS 
6116 2048 x 8 bit CMOS 
6117 2048 x 8 bit CMOS 
6167 16384 x 1 bit CMOS 
5188 8192 x 8 bit CMOS 
5564 8192 x 8 bit CMOS Input 
5565 8192 x 8 bit CMOS Data 


Control 


Pin assignments 

Vcc =+5V 

CS = Chip Select 

CE = Chip Enable 

WE = Write Enable 

OE = Output Enable 

Ag... A12 = Address inputs 

1/01... 1/08, Din, Dout, 
Di;,...Dlqg,D0O1...DO4= 
Data in- and outputs 

NC = not connected 


Static RAMs 
Pinning 


Microcomputer 
ICs 6 


Ae 1 18 Vcc 
5188 As 2 17 Ay 
5116 5564 Ag 3 16 Ag 
5117 5565 A3 4 15 Ag 
6116 Ne 1 28 Voc Ao 5 14 1/0, 
6117 An 2 27 WE Al 6 13 1/02 
A, 1 24Vcc ly 3 26 CE Aa 12 Os 
Ao 2 23 Ags Ag 4 25 Ag coe 11/04 
As 3 22A9 ag 5 24 Ao mh 10 WE 
Aq 4 21 WE Ag 6 23 Au 
A3 5 20 OF A3 7 22 OE 6167 
A2 6 19 A1o A, 8 21 Aio Ao 14@ 20 Vcc 
A: 7 18 CS A, 9 20 CE Ai 2 19 Aig 
Ao 8 17 /Os ag 10 19 1/03 A2 3 18 Ai2 
VO 9 16/07 \/o, 11 18 1/07 A3 4 17 Au 
1/02 10 15 1/06 1/02 12 17 06 Aa 5 16 Aio 
1/03 11 14 0s 1/03 13 16 W/Os As 6 15 Ao 
oe 12 13 1/04 a 14 15 1/04 Ao 7 14 Ag 
8 
9 
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MC1310P CA3090AQ 
Supply voltage range: 8V...14V Supply voltage range: 10V...16V 
Preferred supply voltage: 12 V Preferred supply voltage: 12 V 

Current consumption Current consumption 


(without LED): typ. 13 mA (without LED): typ. 22 mA 
Max. input voltage: 1 Vrms Input voltage range: 180 ...240 
Output voltage: typ. 485 mVrmus mVRMS 
THD: ; typ. 0.3% Overall gain (mono): typ. 6 dB : 
Channel separation: typ. 40 dB THD: typ. 0.22% 
Channel separation: typ. 40 dB 


12V @——_ 


7 


12] 


MC 1310P 
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SQIGIONS fcsceees « erecsen ccsvega aud abn naUeaele ai ap ero ves ita taars wieaces 
low-power digital thermometer ...........0 ccc eee eeeues 
E. Schmidt 


The thermometer described in this article can be operated continuously 
for more than six months without changing the battery. That is quite an 
achievement and already makes our last thermometer circuit appear a 
little obsolete! 


MC/MM phono preamp ........ 0c cece cece eee e ween ees 
The phono preamp is an important part of the Prelude, or indeed of any 
audio system. Most really good cartridges are the moving coil type, and 
these require a step-up transformer or, as is more common nowadays, a 
so-called pre-preamp. The phono preamp and the moving coil pre-preamp 
described in this article are designed to form a single module. This can be 
incorporated in any audio system, although it is intended as part of the 
Prelude. 


technical answers ...........0002ceeees et eee 
National filter with application fault; marking of digitast switches; slave 
flashgun powered by the mains; Crescendo coils and S/N ratio. 


membrane switches .......0 0.0: eee eee ee eee eee 
The membrane switch — or foil switch as it is becoming popularly known 
— is almost too good to be true. The switch is both reliable and inexpens- 
ive. These two factors coupled with its ‘science fiction’ appearance can 
provide the basis for a very elegant and economical keyboard that the 
more conventional switch cannot hope to match. 


interlude . Se eee ee tic attacs: st eteteeuen Seer re eee : 


The Interlude brings the same armchair operation to the world "of hi i 
audio: volume, balance, tone, even input select — all controlled from the 
‘ideal listening position’. 


RGsequallizen escne Acs ciicihe wcpceeoeyeneenees St cae Khelseen segs iene eeeens 


7-day timer/controller .. 0... 0... ccc ee eee eee 
The last time we published a single-chip programmable timer was way 
back in May 1979 and the circuit became very popular (and still is). 
However, the IC used at the time is now a little ‘thin on the ground’ and 
it’s about time the subject was brought up to date. The circuit here uses 
the TMS 1601 from Texas Instruments, a single-chip microcomputer 
specifically designed for this purpose. 


junior program tester ........ 0... eee eee eens 
P. Wild 


Prelude (Part 3) ..... SES aah eh renee Aa eae eter 
The end is in sight! We have now reached the final constructional article 
in the Prelude series: the printed circuit board for the tone control. 


programmable darkroom timer ........2...000005 oreo 
Many amateur photographers will be interested in this circuit: a program- 
mable timer for seven preselectable times. The time can be adjusted in two 
ranges (up to 99.9 s and up to 999 s). Fourteen keys are used for program- 
ming. When the start key is pressed, the time countdown can be observed 
on the display. 


talking-clock extension....... ee eee een chek Aeuenetany cur tenses 
E.A.J. Bogers 


IMAG CEs ore S ceeccn uecvrecehivece Sustepege ae igche te Pecan Fe eth Pons 
switchboard ...... castle emci erie sels Sossee wavtes tunueroae sae aneeewes moe oeos a8 


EPS service ....... Ea ee a ee ar Meme Seren re ee RO ee 


advertisers index....... Reh. EO Re a Hipfiwestwe teheeae depres veresti cas 
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The front panel for the 7-day 
timer/controller includes a 
membrane-switch keypad 
and red trans lucent windows 
for the LEDs and display. 
Anyone who happens to 
notice something out of the 
ordinary in the time display 
is referred to the top right- 
hand corner of this month’s 
cover. 
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What is 10 n? 
What is the EPS service? 


What is the TQ service? 
What is a missing link? 


Semiconductor types 
Very often, a large number of 
equivalent semiconductors 
exist with different type num- 
bers, For this reason, ‘abbrevi- 
ated’ type numbers are used in 
Elektor wherever possible: 
e'741' stand for vA 741, 
LM 741,MC 1741,MIC 741, 
RM 741,SN 72741, etc. 


e ‘BC 107B’, ‘BC 237B’, 
‘BC 547B’ all refer to the 
same ‘family’ of almost 
identical better-quality 
silicon transistors, In 
general, any other mem- 
ber of the same family can 
be used instead. 


BC 107 (-8, -9) families: 

BC 107 (-8,-9),BC 147 (8,-9), 
BC 207 (-8,-9), BC 237 (-8,-9), 
BC 317 (-8,-9),BC 347 (-8,-9), 
BC 547 (-8,-9),BC 171 (-2,-3), 
BC 182 (-3, 4), BC 382 (-3, 4), 
BC 437 (-8,-9),BC 414 


BC 177 (-8,-9) families: 

BC 177 (-8,-9),BC 157 (8,9), 
BC 204 (-5,-46),BC 307 (-8,-9), 
BC 320 (-1, -2),BC 350 (-1, -2), 
BC 557 (-8,-9), BC 251 (-2,-3), 
BC 212 (-3, 4),BC 512 (-3, 4), 
BC 261 (-2,-3), BC 416. 


Resistors and capacitor values 
When giving component 
values, decimal points and 


large numbers of zeros are 
avoided wherever possible. 
The decimal points is usually 
replaced by one of the fol- 
lowing abbreviations: 


p (pico-) = 10712 
n (nano-) = 10° 
uw (micro-)= 10° 
m (milli-) = 103 
k | (kilo-) = 10° 
M (mega-) = 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 2. 
Capacitance value 4p7: 4,7 pF 
or 0,000 000 0000047F... 
Capacitance value 10 n: this is 
the international way of 
writing 10,000 pF or .01 uF, 
since 1 nis 10°” farads or 
1000 pF; 

Resistors are % Watt 5% carbon 
types, unless otherwise speci- 
fied. The DC working voltage 
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of capacitors (other than 
electrolytics) is normally 
assumed to be at least 60 V. 
As a rule of thumb, a safe 
value is usually approximately 
twice the DC-supply voltage. 


Test voltages 

The DC test voltages shown 
are mesured with a 20 kQ/V 
instrument, unless otherwise 
specified. 


U, not V 

The international letter 
symbol ‘U’ for voltage is often 
used instead of the ambiguous 
‘V'.'V" is normally reserved 
for ‘volts’. For instance: 

Up =10V,not Vp=10V. 


Mains voltages 

No mains (power line) volt- 
ages are listed in Elektor cir- 
cuits. It is assumed that our 
readers know what voltage is 
standard in their part of the 
world! 

Readers in countries that use 
60 Hz should note that 
Elektor circuits are designed 
for 50 Hz operation. This will 
not normally be a problem; 
however, in cases where the 
mains frequency is used for 
synchronisation some modi- 
fication may be required, 


Technical services to readers 

@ EPS service. Many Elektor 
articles include a lay-out fora 
printed circuit board. Some — 
but not all — of these boards 
are available ready-etched and 
predrilled. The ‘EPS print 
service’ in the current issue 
always gives a complete list 

of available boards, 

@ Technical queries. Members 
of the technical staff are avail- 
able to answer technical 
queries (relating to articles 
published in Elektor) by tele- 
phone on Monday's from 
13.30 to 16.15. Letters with 
technical queries should be 
addressed to: Dept. TQ. 
Please enclose a stamped, self 
addressed envelope; readers 
outside U.K. please enclose 

an IRC instead of stamps. 

@ Missing link. Any important 
modifications to, additions to, 
improvements to or corrections 
in Elektor circuits are generally 
listed under the heading 
‘Missing Link’ at the earliest 
opportunity. 


dvertisement 


We aaG Micro 


Carriage £ 8. 


Please phone for availability 
BBC Model B £ 399 (inclusive VAT) 


Model A to Model B Upgrade Kit £50 
Fitting Charge £ 15 
Partial Upgrades also available. 
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All mating Connectors with Cables in 
stock. Full range of ACORNSOFT, 
PROGRAM POWER & BUGBYTE SOFT- 
WARE AVAILABLE 


Phone or send for our BBC leaflet 


BBC FLOPPY DISC DRIVES | 

FD Interface £ 95 Installation £ 20 
Single Drive 5%""100K £235+£6carr. 
Dual drive 5%". 800K £799+£8carr. 


Computer 


a SECOND PROCESSOR 6502 ...... £170 | BBC COMPATIBLE DRIVES 
SECOND PROCESSOR Z80...... £200 | These ste drives With TEAC FOO mech: 
BBC WORD TELETEXT ADAPTOR......... £196 | anism and are complete with power supply 
PROCESSOR ‘VIEW’ £52 PRESTEL ADAPTOR .......... Fo a Ma etalk 
OFFICIAL @@@ DEALER °* ‘igKcEeo 
NEC PC 8023BC. PRINTERS EPSON MX 80 and 100F/T3 
MX80 80CPS 80cols 
SEIKOSHA / ¥ MX 100 100CPS 136 cols 
100CPS, 80 cols : 
yy GP 100A I Logic Seeking, 


Logic Seeking, 
Bidirectional, 
Forward and 
Reverse Line Feed, 
Proportional 
Spacing, Auto 
Underline, Hi-Res 
and Block Graphics, Greek Char. Sét. 


PRINTER ACCESSORIES 


y 


Only £ 320 


+£8carr 


VARIETY OF PRINTER INTERFACES IN STOCK 


Bi-directional, Bit Image 


80 cols 30 CPS Full Printing, 9x9 Matrix 


ASCII & Graphics i 

10” wide paper Auto Underline 

Now only £ 190 MX 80 F/T3 £320 
MX100F/T3 £430 


+ £6 carr. Ask for 


details on GP250A (£ 8 Carr/Printer) 


CASSETTE RECORDER 


Parallel Printer Lead . . £ 13.50 

: RIBBONS FOR PRINTERS | AMPHENOL ‘ 
Serial Lead ....... £10.— . 
EPSON SERIAL INTERFACE | GP100A ........ £6.50 | CONNECTORS Boa ee 3 ape 
ZR BUPRER ites £60.— | EPSONMX80 ..... £7.50 | 37 way Centronix Type £5.50 | Cassette Leads £ 3.50 


NEC SERIAL BUFFER £ 70,— 
2,000 sheets 9%" x 11” 


fanfold paper £ 13.50 + £3.50 
carr. 


NEC PC8035 
Teletype Roll £ 4.— 


+ £2.50 


(IDC or Solder Type) 
25 way IEEE Type £5.50 


Teletype Roll Holder £15.— 
+£2.— carr. 


Computer Grade Cassettes 


0.50 peach. £ 4.50 for 10 + 


£1 carr. 
carr, 


MICRODOCTOR 


This is not a logic 
analyser or an oscillo- 
scope. It tests a micro- : 
system and gives a ami ee | 
printed reprint on . cay 
RAM, ROM and 1/0 —>* 
it will print memory 
map, search for 
code, check 
dataline shorts 

and operates 
peripherals 
Microdoctor complete with PSU, printer, proble cable and 
two configuration board 295 


UV ERASERS 


a 


UV1B upto 6 Eproms UE easels 
UV140 up to 14 Eproms E6000: cccen acne 
UV1T with Timer ....... £60.00 . switches and 
UV141 with Timer ....... £78.00 . safety inter- 


(Carr £ 2/eraser) locks. 


MICROTIMER (HOUSEKEEPER) 


6502 Based Programmable clock timer with 

* 224 switching times/week cycle 

* 24 hour 7 day timer 

* 4 independent switch outputs directly interfacing to 
thyristor/triacs 

*6 digit 7 seg. display to indicate real time, ON/OFF and 

Reset times 
* Output to drive day of week switch and status LEDs. 


Full details on request. Price for kit £57.00 


SHOPS AT: 17 BURNLEY ROAD, LONDON 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 
Tecunomatic Lrp 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 


SOFTY Il INTELLIGENT PROGRAMMER 


The complete micro processor development system for Engineers and 
Hobbyists. You can develop programs, debug, verify and commit to 


EPROMS or use in host computer by using softy as a romulator. Powerful 
editing facilities permit bytes, blocks of bytes changed, deleted or inserted 
and memory contents can be observed on ordinary TV. 
Accepts most +5 V EPROMS 

Softy || complete with PSU, TV Lead and Romulator lead 


£169 


RUGBY ATOMIC CLOCK 


This Z80 micro controlled clock/calendar receives coded time data from 
NPL Rugby. The clock never needs to be reset. The facilities include 8 in- 
dependent alarms and for each alarm there is a choice of melody or alter- 
natively these can be used for electrical switching. A separate timer allows 
recording of up to 240 lap times without interrupting the count. Expan- 
sion facilities provided. 

Complete Kit 
Ready Built Unit 
Reprint of ETI articles at £ 1.00 + s.a.e. 


ACORN ATOM 


Basic Built 


Expanded... 4.6 k «4% + 
(carr £ 3/unit) 


£120 +£2.00carr. 
£145 +£5.00carr. 


MONITORS 
SANYO 14” Colour Monitor 
RGB £ 225 +£ 8 carr. 
SANYO 12" Hi-Res Green 
Monitor Antiglare Screen£ 99 
+£6 carr. 
MICROVITEC 1431 M/S 14” 
Colour Monitor£ 249 +£8 
carr. 


Atom Disc Pack £ 299 + £6 carr 
3A 5 V Regulated PSU 
£ 26+£2carr 


Full Range of Atomsoft in stock. 
Phone or send for our Atom list. 


Lead for Sanyo RGB £ 10 
Composite Videolead £ 3.50 


PLEASE ADD 40p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 


Orders from Government Depts. & Colleges etc. welcome. 
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Detailed Price List on request. 
J Stock items are normally by return of post. 
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MPF 106 VK101 2N3706/7 10: 
TRANSISTORS MPSAO5 VN1OKM Baia eee ana 
MPSAO8 VN46AF 2N3710/1) 10 | 98c2028 
soma gelecriat io (eim, SO] imeale 2] vaesae | inerie ue | Bea 
AC141/2 VN88AF 
34/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND Raia aczi4t, BF2248 MPSASS Vy NEgaE 2NSTIARaE NZS 2sc2078 
AC187 MPSA 2TX107/8 L 
MAIL ORDER, CALLERS WELCOME AC188 3c3078 BEZEGA MPSU02 2ZTx109 a 2sc2314 
ACY19/21 BC30! MPSUO5 .ZTX212 
Tel. Watford (0923) 40588. Telex: 8956095 ACY22/41 8C256B Bra6 i - MPSUO6 2TXx300 aneeno” 2862335 
3 AD142 8C318 MPSUS2 .2TX301 2si 
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS | A149 8327/8 Hate MPSUSS 2ZTx302 ronecea -28C2612 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.Os eotey 8C337/8 BF394 eevee 2TX303 2N3903/4 ee 
OR BANKERS DRAFT WITH ORDER OR ACCESS. GOVERNMENT AND | A?/f2/, Boaaier 34 | or MPSUBG Z1Xx304 2ng905/6 15 | 2SK45, 
EDUCATIONAL INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND | peiig Bestel BF494/5 0026 271x326 ehatad 28183 
EXPORT ENQUIRY WELCOME. P&P ADD 50p TO ALL CASH ORDERS. OVERSEAS | aF 124/26 BC547/8 BF594/5 0C28/35 ZTX341 2N4058 28J85 
ORDERS POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. AF139 BC549C BFR39/40 0C36/41 27X451 2N4061/2 3N128 
AFI78 BC556/7 BERS1/79 23 |: 0ca2 ZTX500 3N4O64 3N140 
VAT. Applicable to U.K. Customers only. Unless stated otherwise, | AF186 BC558/9 BFRE “Oc70 2TX501/2 2N4234 40315 
VA Cee eee taneiuaiva of VAT. Please add 15% tot he total cost including P&P. AF239 BCY30 BFROB8 0C71/72 ZTX503 aN4oes. 40316 
We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground. | 8C107 BCY34 BFX29 0C75/76 ZTX504 3N4286 40324 
Nearest Underground/BR Station: Watford High surest: en a Reece Bae ecvalag Bese! ecat/e3 2TX831 3N4289 40326/7 
° spac Ne 
Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car Parking sp aC 1088 BCY58/59 BFX85/6 oci79/71 2N697 aN 40348 
ELECTROLYTIC CAPACITORS: (Values in uF) 500v: 10uF 52p; 47 7p; 63V: 0.47, 1.0, 1.5, 2.2, 3.3, 4.78p; | 8 BCY70/71 BFY18 oO 2N698 3N4427 
10 10p: 15, 22 12p; 33 16p: 47 12p; 68 2p: 100 19p: 220 2Bp: 1000 7p: 2200 S9p; SOV: 6820p: 100 17p; 220 | BC1098 BCY72 BFY50/51 ue 2N699 2N4871 pose? 
24p: 40V: 6.8 15p: 22 9p; 33 12p; 33C, 470 32p; 1000 48p; 2200 90p; 25V: 1.5, 4.7, 10, 22, 47 8p: 100 1p: Ee are oe Bae Lee BN7064 2N4898 Hen 
180 12p: 220 16p; 330 22p: 470 26p: 680. 1000 34p; 1500 42p: 2200 50p: 2200 50p; 3300 76p: $2p: Bcti7/8 BOI? Hae ule aitzos 24901 40412, 
P : . : , : : : 4 ' B 80124 BFY64 TIP31A 2N1131/2 b 
47, 68, 100 9p; 125 12p; 330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p: 4700 79p Bciao aoe Beves ano tA AE) 2N4922 do48s 
TAG-END CAPACITORS: 64V: 2200 138p; 3300 198p: 4700 245p; SOV: 2200 110p; 3300 164p; 40V: 4700 | BC1 BD133 BFY90 TIP31C 2N1671B 2N5138 
; 25V: : : ; 10,000 320p; 15,000 346p; 16V: 22,000 BC147 80135 BRY39 TIP32A 2N160 406031 
100p; 26V: 2200 80p; 3300 88p: 4000, 4700 86p Rs Based cout BC147B 80136/37 BSX20 TIP32C 2N2217 anole 40673 
POLYESTER CAPACITORS: Axial Lead Type Bena REED Cee TIPSSA 2N2218A 2N5180 SE 
M00V: InF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 12p: 33n, 47n, 6En | SIEMENS pcb Hepes poe Ceeae pgSe 2N2219A 2N5190/1 
16p; 150n 20p; 220n 30p; 330n 42p: 470n S2p: 680n 1uF 68p; 2u2 Bp. q Migiture | BC149C aren BSYOSA ues 2N2220A 2N5194 
160V: 10nF, 12n, 39n, 100n 11p; 150n, 220n 17p; 330n. 470n 30p: 680n 38p; Tue Lao i ,2N2221A 2N5305/8 
42p; 1US 46p; 2u2 48p: 4u7 68p ; 4 ! é poly Capacitors BC153/4 8D205/6 BU105 TIP35A 2N2222A 2N5457/8 
1000V: InF 17p; 1OnF 30p: 15n 40p: 22n 36p; 33n A2p; 47n, 100n 42p. 250V aol Boe BUS UR 2N2303 2N5459 
- {of ns, 2n2, | C160 80378 BU208 TIP36C oNsoccn eNSieS 
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH AgaeBer BC167A BD434 BUY69C TIP41A 2N2476 2N5777 
10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n Jp; 150n, 220n| CAPACITORS Non7 ea BC168C 80517 £421 TIP41B 2N2483/4 Bhesie CHOKES 
10p; 330n, 470n 13p; 680n 19p; 1u 23p; 1u5 40p; 2u2 46p. 1000pF/450V 8p 33n, 39n, 47n &p Be leee Boede MogCO ule 2N2646 2SA671 Minietur 
39n, 56n 2N2904/5, 2SA715 
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon,| — 82n, 100n eCl2 BOGREA, M2860) RO 2N2906/7 28c498 ff 
3BV: 0.1UF, 0-22, 0-33 1 0-68, | Track 0.25W Log & Lin values. RC Taaie ONS Mie i720 “2N2907A pscaae Maraaodne2 
1-0, 1.5 16p; 2.2, 3-3 18p; 4.7, 5000, 1KQ & 2KM (Linear only) Single] 100V Bol 8 TIP141/2 3N2926G pacsoey + 10u, 22 
10 28p; 16V: 2.2, 3.3 16p; 4.7 Gang. 30p} —100n, 120n Bciai ae Meee urs auson 281096 220 
5 : : 5KN-2M2 Single Gang Log & Lin 150n; 180n 305: 
V SK11-2M0 Single Gang D/P Switch 220n, 2701 BCiezis BE167 MJES71 TIP3055 2N3054 poculeg of 
5KQ-2Mf Double Gang 330n, 390n A BES MAE G20 ISAS 2N3055 28C1306 1 
470n. 560n Hote BE? Meoae me 2N3252 28C1307 am 
MYLAR FILM CAPACITORS 680r. 2N3302 
TOOV: Inf, 2.4, nf, 10 6: 1SnF, 220. |.25Wiog andinga valves 60mm Taree 2u2 Sop | SCTBAL IO) aria 36 | muesoss 70 | rises 50 | wasaira rao | ZSC Iss 3 
30n, 40n, 47n 7p; 56n, 100n, 200n 9p: | 5K9.500K0 single gang 7p iH 2N3614/5 
: C212 BF194/5 MPF 103 TIS88A 2S8C1679 6 
SOV: 470nF 12p. 10KQ-500KN dual gang 110p 8C212L BF196/7 MPF104 T1S90/91 aNST02/3 pScioes u 


CERAMIC CAPACITORS 50v: Self Stick Graduated Bezel 
Range: 0-5pF to 10nF 4p. 15nF; 22nF. 
33nF; 47nF Sp. 100nF/30V_ 7p. 


200nF/6V 8p. 


IPOLYSTYRENE CAPACITORS: 
OpF to 1nF 8p; 1.5nF to 12nF 10p 


2SC1945 


ACCESS eselee 


Orders 
Just phone your 
orders through. 

We do the rest 
Tel: 0923 50234 


BC213 BF198/9 MPF 105 


2N3704/5 _ 


PRESET POTENTIOMETERS 
0.1W500 5Mf Miniature 
Vertical & Horizontal 

0-25W 1002 3-3M@ horiz. larger 
0-25W 200 4-7M2 vert. 


COMPUTER | 
ICs 
1702 350 
1802CP 650 
2114L-300n90 
2114L-200n95 
21143 325 
2147 425 
2532 300 
2564 £10 
2708 225 
2716-5V 225: 
2732-450n 350 
2764 590 
3242 590 
4027 190 
4116-150n 85 
4116-200n 80 
4118-250 325 
4164-200n 425 
4334-3 CMOS 
4532-3 350 
45324 350 
4816-100n 215 
5101-450 220 
6116-150n 375 
6116L 120550 


TOA2003 
TDA2004 
TDA2006 
TDA2020 
TDA2030 
TDB0701 
TL170 
TL430 
TLO61CP 
TLO62CP 
TL.O64CN t 1 
TLO71CP : 
TLO72CP 
TLO74CN 
TLO81CP 
TLO82CP 
TLO83CP 
TLOB4CN 
TLO91CP 
UA2240 
UA78540 
UAA170 
UAA180 
ULN2003 ) 
ULN2004 ‘ 
ULN2283 

UPC575 

UPC1025H375 

UPC1182 330 

UPC1156H 275 

UPC1366 195 


MC3401 
MC3403 
MC3405 
MC3423 
MC4016 
MF10 
MFC6040 75 
MK50398 635 
ML924 275 
MSM5526 8270 


NE515 275 
NE529 225 
NE531 140 
NE534 150 
NE543K 
NE544 

NE555 

NE556 

NES60 

NE561 
NE562B 
NE564 
NES65A 
NES66 
NES67V 
NE570 

NE571 
NE5532 
NE5534A 150, 


M335 750: 


ULN2003 75 
1CM7216C £22 
1CM7217A 750 
1CM7224 
1CM7240 
ICM7555 
ICM7556 
LA3350 
LA4031P 
LA4032 
LA4400 
LA4422 
C7130 
C7120 
C7137 
LF347 

LF351 

LF353 

LF355 

LF356 

LF357 

LF398 

LM10 325 
LM301AO0 24 
LM307 
LM308T 
LM311 
LM318N 
LM319 
LM324A 
LM334Z 


mi SILVER MICA (Values in pF) 
2, 3-3. 4.7, 6.8, 8.2, 10, 12, 15, 18, 
22, 27, 33, 39, 47, 50, 56, 68, 75, 82, 
85, 100, 120, 150, 180pF 15peach 
200, 220, 250, 270, 300, 330. 360, 
390, 470, 800, 800, 820 21p each 
1000, 1200, 1800, 2200 30p each 
3300, 4700pF 0p each 


MINIATURE TRIMMERS Capacitors 
2-6pF, 2-10pF 22p; 2-25pF, 5-60pF 30p: 
10-88pF 36p. 


RESISTORS Carbon Film Hi-Stab. 5%, 
miniature 

RANGE Val 

222-4M7 £24 

'hW 222-4M7 E12 

1W 222-4M7 E12 

2% Metal Film E24 

1% Metal Film E24 

100 + price applies to Resistors of each type not, 
mixed. 


UPD7002 425 
- Z80CPU25 299 
Z80ACPU 4M 
300 
Z80 CTC 250 
Z80A CTC 260 
Z80B £11 
Z80 DART495 
Z80ADART 550 
Z80 DMA 675 
280 DART698 
Z80PIO 260 
Z80A PIO 275 
Z80 SIO-1 850 
Z80ASIO £9 


LINEAR ICs 


55S5CMOS 

702 

709C 8 pin 
710 

7418 pin 
747C 14pin 
748C 8 pin 
7538 pin 185 
810 159 
9400CJ 350 


8P8304BN 250 
8T26A 99 
8T27 150 
8T28A 120 
8731 350 
8T95 90 
8T97N 90 
9364AP 550 
9602 220 
AM26LS31C125, 
AM26LS32A 125 
AM26LS33A 125 
4Y-3-1015 300 
AY-5-1350 388 
AY-5-2376 600 


% W 


RESISTORS Network S.1.L. 
7 Commoned: (8 pins) 1009, 6800, 1K 2k2. 4K7, 
10K, 47K 100K 2p 


8 Commoned: (9 pins) 1500, 1800, 2709, 3300, 1K, | &117-110n 490 | comeo17 275 | AD7581_ £11 | LM335Z RC4136D 60°] XR2206 1 
2k2, 4K7, 10K, 22K. 47K & 100K $502 CPU 325'| coma116 700 | AY-1-1320225 | LM339 RC4558 45 | XR2207 
00 DM8131 275 AY-1-5050 99 LM348 S566B 225 | XR2211 
6504 250 550 | ps3691N 320 | AY-1-5051160 | LM349 SAB3209 425 | XR2216 
6505, 600 | pbsggtsizon | AY-16720210 | L358 SA83210 325 | XR2266 
6520 PIA 100 Y-3-1270730 | LM377 SAB3271 485 | ZN414 
6522 VIA 295 | psgg20 -1350350 | LM379 SAB4209 595 | ZN419E 
18 6530 £11 DS8830 AY-3-8910 438 LM380 SG3402 295 | Z2N423E 
a8 6352 570 | psgg3i Booklet for LM381N SL490 350 | ZN424E 
Pe 6545 RTC 899 | psgg32 AY-3-8910150 | LM382 SN76013_ 350 | ZN425E 2 
2 6551 ACIA650 | Eg3¢65 AY3-8912450 | LM384 ZN426E 2 
6592 PC £9366 AY-5-1230450 | LM386 125 | ZN427E 
a 7107/8 6800 FD1771 AY-5-1317A630 | LM387 SN76227N 95 | ZN428E 
fe aot ie 6802 FD1791 AY-5-1350388 | LM389 SN76477 420 | ZN4Z9E 
ma pea 6803 FD1793 CA3011 LM392 SN76488 480 | ZN459 
ee Ieee sg 6804 FD1795 CA3012 LM393 SPO256AL2£18 | ZN1034E 
sl foie tas | See sae | Feist Be | cele Mp | CME, oe | srmew | ue 
FD1797 2 5 
125] 75182/3 6809 14D26501 Ca3019 LM733 Us aera 7 
215i], 75188/9 6810 IM6402 CA3020 LM1458 AG aode tice f 
Cae 6820 INS8060N1050 | CA3023 uMi871 TA7205 90 
20 INS8154N £9 | CA3028A ‘LM2917 TA7222 150 
56 MC1488 55 CA3035 M3302 TA7310 160 
50 MC1489 55 CA3036 LM3900 TAAG21AX1 295 
MC14411 690 CA3043 LM3909N TAAG661A 190 
| MC14412 725 | CA3045 LM3911 : 
ee MC3446 250 | CA3046 LM3914 TAA700 275 
| MC3447P 315 CA3048 LM3915, TAA900 395 1 
MC3486 175 | CA3059 LM3916 TAD100 159 
MC3487. 175. | CA3075 LM13600 TBA120S 70 : 
MC6845 625 | CA3080E LS7220 TBAS40Q 275 740244 ' 1 
THYRISTORS MC6846 625 | CA3081 M253AA 1150 | TBASSOQ 330 74245 
Savant MK3886-2M£7_ | CA3086 M51513L 230 | TBA641BX 74C373 
MM1702A 300 | CA3089E M51515L or BX11 290 74C374 
5A 400V MMS5280D 695 | CA3090AQ 375 | M51516L TBAG6S1 190 740922 
5A 600V MM5303 635 | CA3123E 165 | MB3712 TBA800 80 74C923 
8A 300V MMS5307 1275 | CA3130 90 | MB3756 TBA810 = 95 
8A 600V MM5387A 475 |CA3140 40 TBA820 80 
12A 100V MM58174 700 | CA3160 95 | MC1204 TBA9200 200 1 
12A 400V MM74C922420 | CA3161 160 | MC1301 TBA950_ 300 
3A 200V 12A 800V RO32513L420 | CA3162E 450 | MC1303 TBA990Q 350 1 
3A 400V BT106 RO32513U650 | CA3189 200 | MC1304P 260 | TBAS4O 275 1 
8A 100V BT116 SFF9634E 800 | HA1336W 240 | MC1310P 150 | TC9109 775 2 
8A 400V C106D SPO256AL2£18 | HA1388 255 | MC1445 250 | TCA220 350 1 
8A 800V TIC44 TMS2716-3V ICL7106 690 | MC145106695 | TCA270Q 350 1 
12A 100 TIC4S 725 | 1CL7107 975 | mci469 TCA280A 220 2 
12A 400V Tica? 7s4416-2475 | ICL7611 99 | mc1494 TCA940 | 175 2 
12A 800V 2N5062 TMS4500 £14 | ICL7660 248 | mc1495 TCAQ65 * 145 2 


2N5064 
2N4444 


TMS5100 600 
TMS4532-3 

350 
£14 
£20 
£20 
£12 


ICL8038CC 300 
1CL8211A 150 
(CM720541150 
iCM7207 475 
ICM7215 1050 
ICM7216AJ £22 
1CM7216B £22 


16A 100V 
16A 400V 
16A 800V 
25V 500V 
25A 800V 
T2800D0 


MC1496L 
MC1596 
MC1648 
MC1709G 
*MC3302 
MC3340P 
MC3360P 


| TDA1004 290 
TDA1008 310! 
TDA1022 499 bE | 
TDA1024 115 . 
TDA1034 350 
TDA1490 350 
TDA2002 325 


VARICAPS 
50 


TMS9927 
TMS9928 
TMS9929 
TMS9995 
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ral 
WITCHES DIL SwiTi 
JGGLE. 24. 250v. | [SPStha un’ sop. VEROBOARD 0.1in NO Besta ths IDC CONNECTORS ‘PANEL | RELA 
pst * 33p | Sway 90p; 10 eee #0: clad plain Mebane ra PCB Plugs Female | Femal METERS RELAYS 
OT 44p | (SPDT) 4 way 190p. Pe zh x oe ass as p Ser laote } Henoed) |S Carae FSD Miniature, enclosed, PCB mount. 
PRORINTOGGLE”. |'ROTARY SWITCHES: A x p Pins pine Plug | Edge 60 x46 x35 SINGLE POLE Changeover 
Sot iC ae | Een the aes 3%x3% 1002 © — | PROTO DECs Sut Angie | Connect |. S0pA RL6-91 2052 Coil; 12V DC (10V5 
ip i p type) 3% x5" 115) — 10 way 80p 99p 86p '120p pA 
DT clover Op | 1 pole/2 to 12 way: 2p/2 to 6 way: 3% x17" 3980p _9ap | yorobleck 4065p } 16 way «130p-150p 1110p | — 0-100, tO 9S MIE10 Bets MDG 
DT centre off 85p | 3pole/2to4 way: 4p/2to3way 45p | 4% x17" 495) 275 S-Dec 0p | 20 way 145p 1166p 125p | 195 0-500pA or 250 V AC 185p 
SOC amtne 95p | Eurobreadboard  520p ys DOUBLE POLE Changeover. 6 A 
Bae tosp | ROTARY: Mains OP 250V.4 Amp Pkt of 100 pins 55 | .Bimboard 1 E7en | cowra .aree noe es OLeA 30 V DC or 260 V AC 
OT 6tags —-75p | ON/OFF Gap | Pininsertion tool asp | Superste SS2_— 1360p | 49 way 2p 2850p 1s0 3409 Coons See using re ane 
>DT centre off 88; +: (Mak-a- 2p Z70p 200p 0-50mA 190e 
POT biased both Mere ai pasyatch| Cie VERO WiRi pacced eoerey ad Ha bend ase Oc1OMA + RL6-111 2052 Coil, 12 VOC (10V7 
25 9 ositiont ae? | sembly has adjustable SOU Aeea lepENtiamoots 3p RESIST PEN 9-500mA Ber aah ny 
modates up to 6 wafers Spare spool lus spare tip 90p a to37V) * 2 
von/on 185p | (max. 6 pole/12 way + DP switch) Combs ae EURO CONNECTORS Oc2k age 
pole2way 205p | M ¢ om 8p 0-25v ie 
Y P | Mechanism only 90p Female Socket Maie Plug 0-50V AC AMPHENOL PLUGS 
IDE 250V: WAFERS: (make before break) to fit | FERRI ULTRASONIC Strt, Angle Strt. Angle | 0-30 IEEE 24 Way 
fit iC CHLORIDE 9 a OV AC : 550 
SDT IA 14p | the above switch mechanism. ilbibaggAnhydtous TRANSDUCER Pins Pins Pins Pins Se Centronics Parallel 36 Way solder 530 
ey nA ott nS 1 ae e 2 pole/6 way: 3 pole/4 | 195p + 50p P&P 40KHz 325 pr INA ISN “yU" Centronic Parallel 36 way IDC 495 
V2 way; way; 6-/2 way 6p way 170p — 1175p |, 425p each 
Mains DP 4A Switch to fit DIN41612 
Spacers 4p. Scraen 6p 4p COPPER CLAD BOARDS 2x32 A+B 275p 320p 220p 285p CRY: BUZZERS, miniature. solid-state 
ISHBUTTONGA | | 0, Fibre Single. | Double spgp DIN41612 CRYSTALS 6V: 9V & 12V 70p 
th 10mm Button | | ROCKER: SA/250v SPST zap | glass sided sided 955°. 85 2x32 A+C 295p 340p 240p 300p So 7EBKHz = 100) PlezO TRANSDUCERS 
DT latching 99} R: 10A/250V SPDT 3ap | 6 +6 90p 110p 95p DIN41612 2 2% PB2720 55 
>DT latching 145p | ROCKER: 10A/250V DPDT c/o 95 6 «12° 150p 195p 3x32A+B+C 360p 385p 260p 395 pook He bce e 
DT emo ‘eb | ROCKER: 10A/250V DPST with neon Penne eee | PAADOKH Ral 
et is TEDGE —- ~ 1MHz 275 | LOUDSPEAKERS 
ae THUMBWHEEL Mini front mounting DIC SOCKETS CONNECTORS DIL PLUG (Header) 1.008M = 275 | Miniature, 0.3W: 80 
pouNon Locking Decade Switch Module 220p Low Wire W156 Solder IOC | RieeoncasLe | 128MHz = 392 | in, 3fin, 23in, 3in 80p 
ish to Make 5p | B.C.D. Switch Module 275 apn aot Wrap | 2x15 way — 140p | 14pin 40p 99p price per foot |} Snr S36 | 2110. 300,640.01 200 8p 
ish to Break 25p | Mounting Cheeks (per pair) 7p 140 ba = 2x18 way 180p 145p | 16pin 49p 1105p Grey Color |} gaasm 386 
one 2x22 way 199p 200p | 24pin 88p 1789 | 10way 15p 287 | 9'oMH Reree ONETA 
am apis 1 > 2x23 way 175p, — 40pin 16 way 25p 40p| 3 'gnvqaa a ite Pei ecenhaiad 
ER LI i i x25 way 225p220p : andar z 350, 
LEKTOR | Lon EADS (Ribbon Cable Assembly) 20pin 2p Gp | d<aB Wer 1930p — 20 way 303 80B:| .3.278M 160 | Wideband 8 MHz 480p 
1OJECTS Single ended DIP (Header uch Joma On | pin 2p Bp | 2x30 wey 245p — 34way 60p asp | 3:9704M 38 
Vestock | 24 inches Tag ep aoe Sao 2apin Zp Toe | 2x36 way 2850 — 40 way 70p 90 | 36864M — 300 
° Double ended DIP : 2x40 way 315p — 50 way 85p 110 Baas 
Srparis taires a‘ ues Plug) Jumper 40pin 30p 99p 2x43 way 395p — ba way 1006 13e> | 4:032MHz 290 ‘WEMON’ New Version 
12 inches 198 2165p 3165p 4930p 2x75 way 550p — 40 pin Peer Be WATFORD'S 
24 inches 210p 235p 6p 540p | dusgereM 209 | Ultimate Monitor IC 
n 36 inches 20p 37> 86D ANTEX SOLDERING IRON SIL 5.0MHz 160 
ll] IDC Female Header Socket Jumper Leads 24” | C-1SW_ | 455p CX 17 475p SOCKET ICON ECTORS roiniature 5.185MHz 300 | A 4K Monitor chip specially designed 
‘ 20pin 26pin 34pin 40 pin | CCN-15W 495p = CX25W 510p 0.1" pitch 9 15 25 37 5.24288M 3390 to produce the best from your: 
7 Sings ended | 160p 200p 280p 300p Spare tips, assorted sizes 65p 30 tee 'MALE way way way way 6.0MHz 140 Superboard Series | & Il, Enhanced 
| (0p 370p 480p 525p peel 4 ements 210p 65; Solder lugs 80p 105p 160p 250p 6.144MHz 150 Superboard & UK101. As reviewed by 
stand with sponge 165p Pp Anole pins ede 2108: 250p 365p oASS6MuHe 225 Or A. A. Berk in Practical Electronics, 
= : pins p 130p 195p 295p -OMHz 150 June 1981. 
RANSFORMERS: VOLTAGE REGULATORS | sovercon pins| E&MALE yeas 350) Only £10 
3V; 6.0-6V; 90-9V; 120-12V; 15.0-15v | 1A T0220 Plastic Casing Solder lugs 105p 160p 200p 335p Fl Ron 
mae nie +Vve —ve Ideal for making SIL Angle pins 165p 215p 290p 440p BOMEE ed 
) mounting. Miniature, Split Bobbin 5V 7805 7905 a PCBpins 150p 180p 240p 420 8.08333M = 396 
Q: 2x6V-0.25A: 2x9V. 40p 45p or DIL Sockets Pp 8.86723M 
: 25A; -O.15A; 2x12V-0.12A; | 12V 7812 4p 7908 60p 100 pins 7ep| COVERS 90p 85p 90p 100p ; i%5 
5V-0.1A 2oop | 15V 7815 2 j 1p! 9.00MHz 150 BBC MICRO 
A: 2x6V-0.5A: 2x9V-0.3A; 2x12V.0.25% Tey eects o rol ra 500 pins 360p IDC 25way ‘D’ Plug 385p 10.0MHz 175 
8V.0.28 ‘Top | 24V 7824 40p 7918 4p ALUM BOXES ao cd J Warr UPGRADE 
ndard Split Bobbin type: 7924 4p 3x2x1" : u 
4: ZISV-0.5A; 218V.0.48; 2x12V-0,34; | 100mA O82 Plastic package pes tects =p Z5yvey gO! CONNECTOR S252 ese 30 
Ad 220p 5V 78L05 30p 79L05 60p 4x2}x2} 103p Jumper Lead Cable Assembly 143 BBC Micro Mod-A £299 
A: 2x4.5V-1.3A; 2a8V-1A; 2x9V-0.6A, | 6V 78L06 3p  — 4x4x2" 105p | 18" long, Single end, Male 495p GaletaM | 0 Mod-B £399 
2V-0.5A: 2x15V.0- 4A; 2x20V-0.3A ae tiataeery as nd nay W5P | ie" long, Single end, Female 525 16.0MHz 200 | 16K Memory (8 x 4816P) £18 
, 2396p (35p p&p) | 12V 78L12 30p 79112 60p 5x 4x 1h" 9p | 36""long, Double Ended, M/M 1025p © 1B OH 180 | Printer User 1/0 Port Kit £6.98 
A: 2x6V-1.5A; 2x9V-1.2A; 2x12V-1A; | 15V 78L15 30p 79L15 60p 5x4x24" 120p | 36" tong, Double Ended, F/F = 1050p 1B SoZ Mee seo | complete amen Cable 2Cy E12 
5V-0.BA; 2x20V-0.64 330p (60p p&p) 5x2}x1}" 9p | 36" !ong, Double Ended, M/F 995p Sa a on Fe Bae 
(A: 236V-4A: 2OV-2-5A; 2x12V-2A, 2xi5V- rvsooH 170p TAASS50 Sop} §x29x2)" 1320p pa seeM ze 100) AnaloauelliCles £6.45 
; 2x20V-1.2A; 2x25V-1A; 2x30V-0.8A H 170p TOAI412 150p | 6x4 x2" 120p perry 170] Serial WO Kit £6.70 
tee tebe péep) | LNSO5H 440 78HOS +5V/SA 580p| 6x 403° +505 24.930MHz 325 | Expansion Bus Kit £6.10 
cially wound for Multirail Computer PSUs LM309K 136p 78H12 +12V/5A 7x5x3" 180p @SPECIAL OFFER® 26.69M 150 | Complete Upgrade Kit from 
A: Outputs +5V/5A; = 12V. *295V, —5v_ | UMB17K 20p 680p | 8x6x3" 210p 27.648M 170 | Model A to Mod. B £43 
2VarlA 575p (60p p&p) | LM317KP 99p 78HG +5V to +25V] 10x4x3" 240p 27.145M 190 | We supply complete range of BBC 
VA: 2x12V-4A; 2x15V-3A;  2x20V-2.5A; LM323K 4650p 5A 599p | 10x7x3" 27p 38.66667M 176] Plugs, Sockets, Leads, Peripherals, 
5V-2A; 2x30V-1.5A; 2x50V:1A 920p (75p | (M337 The 79HG +2.25Vt024V| 12x5x3" 260p 48.0MHz 170 | Software etc. Send SAE for list 
i Bat as pe added over and above our nor- M723. 6h DA G8Bp | 12x8 x3" 2396p 116.0MHe 750, 
postal charge). : 
AOS 4078 13 | acer aad | OPTO ELEC- | 
4 to | 4076 s00| oa, 4°| TRONICS COMPUTER CORNER 
1 10 407713. | 4544150. | cog with Clipe NEC PC8023BE-C PRINTER 
i : 
6 50 | 4081 13 | fea gf | TiL209 Rea e 10 Europe’s most popular Printer 
S| goer «3 | ecg Sh | TIL211 Gin 1° | oMxXB0FT/3 EPSON PRINTER 10” & Friction feed, 9x9 matrix | 100CPS bi-directional, Logic seeking, 80 column 
8 32 ape 5 4554 190 Lets Yel. 14 80 column, Speed 80 CPS, Bidirectional, Centronics Interface stan- 7x9 Dot matrix head, true descenders on lower 
2M | $085 80 | gas ae | e ulowor | | dard, Baud-rate 110-9600 (RS232, Hi-Res, Bit Image graphics case, Superscript & Subscript & Underlining facility. 
1 10 | 4093 20 nee aoa Amber | 14 Subscript & Superscript, Underlining facility plus 500 sheets of Proportional spacing, Forward & reverse hinegteee, 
2 1g | 4094 70 | 4558 120 | 0-2’ Bi colour papemPREE. risa 2 fans ceedee Gurehem oe aeaes £324 (£7 carr) firactor,or friction feed. Hi-res 8: block graphics: pute 
E 2 Anae Ed 4559 396 RedlSresn ss @MX100 EPSON Printer. 136 column, 15” carriage, plus all the underting. Plus EREE 500 sheets of Paper. 
r wy : ‘ Pils 
B48 | 4088 | as60 180 | Oe Tt colour features of MXBOFT/3, Plus FREE 800 sheets of Paper Price: Only £320 + £7 carr. 
3 20 4098 75 | 4562 495 | Red/Green/Yellow 85 IMViar ss edcis iat iaracl pthetis nodies splanssVovte Mel geiaurs ste, vets) <7 £425 + carr. 
5 2 4099 110 | 4566 165 | Hi-Brightness Red 59 | eSOFTY II. An intelligent Eprom Programmer and Emulator. 
3 % A180 = 4568 250 Rlcehing red fa Accepts a 24pin 5V Eprom. Has Memory Map TV Display. 
5 3 | 162 rey fee8 m6 Square LEDs, Red, RS 232 and Centronics |/P & O/P. Copies, Emulates and programs. MONITORS 
1 4 | 4163 99 | 4580 ago | Green, Yellow 30 RS 232 and centronics routines standard, PSU included... £169 @ MICROVITEC 1431. 14” Col Moni 
2 40 | 4174 99 | 4581 260 | . Rectangle Stackable e@ TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes £33 RGBi ( B lle lelsligelic 
Be Peerless | aeeee ee Mee ih NET Sl eee eH OME BASE Ri witht al safety, switches a trae: £35 | © SENITH 12° Green Monitc Penne sop 
32 4583 90 a e TEX EPROMERASER pl i RC i itor, Hi-Res. . 
; Aa 4408 730 4564 ao Triangular LEDs a TEA oe oe ee plus our Solid State Se © AVT 9" Green, Anti-glar filter, 12 MHz . £95 
> mo | 4408 790 | #585 80} Green or yellow «22 | @ ELECTRONIC TIMER, Solid State, 15-30 min. Connects directly @ AVT 9” B&W, Anti-glare filter, 12 MHz. £89 
3 39 | 4411 675 | 4599 290 ee Red ane to above Erasers, Protects your expensive Chips from overcooking RAMI O/ Arnber Ant alare:tilter.b2 Mia 228 
; 45 mate ee 40085 90} TiL32 avis Pang 58 Our timer pays for itself innotime .. . : £15 Cerpiageton|al Monitors ise 7\Secunicou) 
an Wa es aoced 48 | TIL78 Detector 60 | @SPARE ‘UV’ Lampbulb.............---.+++...£8 
) go | 4422 770 | 40100 215 Ege a8 e@ POWER SUPPLY. Regulated with Overload protection. Variable 
3 12 | 4435 860 a010 130} BARGRAPH. Red Output, 5 V to 15 V at 4 A. Professionally finished ...... £38 
) 140 | 4440 © 999 140 | 10 segments 225 | @MULTIRAIL POWER SUPPLY KIT. Especially designed for WEROM for Acorn A 
3 45 | 4450 360 | 40103 175 ISOLAT! Micros, Tested output: +5 V/5 A; +12 V; +25V; ‘ 4 
3 7B | 4451 360 aor 98) aq SOLATORS gs | © C12 COMPUTER GRADE CASSETTES in ie aoe 0p Behe anette cbince area aneceee 
4490 360 A a Se... straight into floating point im’ ili 
pe 40) 24800") 2675 40107 351 Lava nae Ie eee cee aol Reber (1000 Sheets) ..... £7 (carr 150p) Giver many unique BASIC eelurnisne Hiceeen 
) 250 | 4501 28 og] tici11/2a 85 | © SEIKOSHA GP250X. 10”, 50 CPS, Normal and Double width and | Tape | reusuSpee 
) 40 | 4502 60 20109 ‘% TIL117 125 height Char. RS232 and Centronics Intrf. standard £240 (£7 carr) ey ee aay rollover! Keyboard shu! 
40 4803 wi | ac Drastic ePrnterc A : isassembler, Memory dump modify, Machine 
J 0 noosa a 49 10 198 BN oto ™ rinter ( able for our printers and BBC MICRO ....... £12 code breakpoints; Basic error trapping: READ 
‘o eos Ae aon 240 sarin 5 : Hen Char ae eee lane sentence Intrf. standard £240 (£7 carr) DATA & RESTORE: Full BASIC eeuboard 
, on] 4508 % 40163 50 ieee Displays urprintersandBBC ............. £12 scanner, (BBC like): Find line & delete; Auto 
i 48 4508 azo | 29178 a TIL313 3” CC 108 line numbering; Plus: Chain, Cursor movement, 
40 4510 48 | 40181 220| TIL321 5" CA 115 Loop aborting; Easily extendible further. 
; od fat) 6 40182 "90 haere eucG 115 eee volecioni Manual supplied only 9.95 
4018275 Sh RIVES TEAC (BBC C i 
» 25 | 4813 199 | aoi93 DL707 3" CA 99 ompatible) 
| 451400115 70) FND357 Red 120 : 
, 8 4515 18 noneel zo) FND500 15 |° oy - nee Single, 40 track, 5%'’ S/S, 100K . £125 
; 4516 6 | 40244 3" Green CA 150 | @ — Single Cased with PSU, 40 track, 5%" S/S 100K £180 
fo HE [S812 278) | “4024s 198 eR GreenC A ay eie le CDS50A -- Twin Cased with PSU, 40 track, 54" S/S 200K £350 ULTIMUM 
eis rat Aner. ee gece eg fm, Coe sinensis aa a 5%" S/S 200K £250 | WATFORD’S own most _ versatile 
> aoe | atzo go | 4373 180) ovenz6 $59 | © CDSOE — Twin Cased with PSU, 80 track, 5%" S/S 400K £475 MICRO EXPANSION SYSTEM. Ideal 
> 4% | 4521 90 | 45106 sag | LCD 3’ Disits 495 | © CS5OF — Single Cased with PSU, 80 track, 5%"' D/S 400K £330 f interfaci . 
) MB | 4522125 LCD 4 Digits 530 | e CDS0F — Twin Cased with PSU, 80 track, 5%" D/S 800K £599 or interfacing with APPLE, ATOM, 
og | goze 0 _| Le 6 Digits 625 | © 10 Verbatim Diskettes 5%"' S.S.S.D. (5 yrs warranty)... £20 DRAGON, PET, RESEARCH MACH- 
& 4528 oo oe. fe NEONS ; oe . ie vera Diskeltes ae ar yrs waranty £30 INE, SPECTRUM, SUPERBOARD, 
H 4529 150 ectangular, nut fixing .S.D.D. (5 years warranty) .. . £28 
ae 4530 90 eee 20 Red Amos Green. 30p | MITSUBISHI DISC DRIVES: Uncased, Double Density, Double ees salar wala gic _Low Cost, 
} ME | asgt 130 | OR ae Sty TIL 130 170p track, 5%" Slim line. ONE MEGA BYTES. Track Density 96TPI. ign Spec. As published in Practical 
) 13 | 4536 400 2NS777 45 SLOTTED Optical Track to track access time 3msec. ....---+-+ only: £249 Electronics starting from November 
4 27 x 195 wi tcl , similar to 
13 aes ae BPW21 295 Comp.’s 186p N.B. P&P on above items is extra. 1982. 7 
j 16 | 4539 90 | 8X65 270 : Send SAE. for details. 
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ELEKTRONIC COMPONENTS 


x COMPUTING x VIDEO x AUDIO 


* 3x£1 DISCOUNT Vouchers as usual 
* PRICE-ON-THE-PAGE 


* ELECTRONICS « COMMUNICATIONS 


You’ve probably heard about Ambit’s computerised 
service by now. After all it got us nominated as one 
of the three top distributors in the UK 

electronics business. 


So what? 


You might imagine that your humble order for parts for 
Elektor projects are beneath the dignity of such an 
eminent piece of technological 
sophistication. 


Not a bit of it. 


If we weren't just as willing — and even better able to 
handle orders for BC239’s at 8p as we are to process 
orders for £70 NC generator ICs we’d hardly be after 
your custom here, would we? 


yectton 
Ra 


@ Prices exclude VAT except 
where otherwise shown. 


ambit inteRNATIONAL 


= Stand “S 
& LA No: 4 


Se, 


200 North Service Road, 
Brentwood, Essex CM14 4SG 


Telephone (Consumer 
Sales/Enquiries) 0277-230909 
— Telephone (Industrial 
Sales/Enquiries) 0277-231616 
— Telex 995194 AMBIT G 
Data 24hrs (RS232/300baud) 
0277-232628 — REWTEL. 


@ Postage and 

Packing 60p per pre-paid order. 
® Orders submitted using Ambit 
Stock Codes will be processed 
first. @ Orders for in-stock items 
processed same day 

@ Hours — (consumer 

sales) 8am-7pm Mon-Sat: 
(Industrial) 8am-6pm (Mon-Fn). 


Shop opening hours 
Mon to Fri 9am to 5.30pm 
Sat 9am to 5.00pm 


Hemmings Electronics Lrd 


Electronic Components & Microcomputers segue V0 Closed 
DEPT. EK, 16 BRAND STREET, HITCHIN KN 
HERTS, SG51JE Telephone: (0462) 33031 ae | | 


TERMS OF BUSINESS — Professional quality electronic components brand new and fully guaranteed. Ma 
order by retum of post. Cash, Cheque, Postal Order or Bankers Draft with order payable to HEMMINGS ELEC 
TRONICS LTD. Access or Barclaycard available using our 24 hour answerphone service. Monthly Credit Ac 
counts available on request to government and educational authorities. Industrial customers wishing to open 
credit account are required to furnish a bank reference and two trade references. Postage and packing add 45 
to all orders under £10. All prices are exclusive of VAT. Please add 15% to total including p&p. No VAT on e> 
port orders or books. 


COMPUTER ICs | MEMORIES 9 Fesso0 130» TRANSISTORS ooeeca Gel irsco tae Pf 2nsez3 ‘seo PP aneces Seo fl ALFAC ETCH LIGHT EMITTING 
8522 Sop 92716 2100 Teaco roo BCIO7° SH Seve, ao pat ‘som BE ansoee © SoA Gsicy Teo My RESIST TRANSFERS ff, DIODES (LED) 
290p f 2532 380 Mak Pri ‘rcui mm 
68800 460p 232 380p aGAGEO fe BCI08B 15p BFYaO, 85p EAA 50p ff 2N3903 15p M 2N5192 7p Make your awn. printed Clreutt 3mm Green LD37C 15 
6802 345p 4116 BPH Toast o4 SUP Hecios — 12p 4 F 30p ff TIP 6Op Hf 2N3904 1p HH 2N5193 900 Hl @ Draw your artwork on 0.1" grid i Panel Clip 4 
6809 845p ff 4164 500p HM TLo61 “0p BC109B 1p ae 28p We C — 50p # 2N3905 = 15p BH 2N5194 — 90p Hl @ Transfer to copper board 3mm Chrome Bezel 6 
68809 1350p 6116 450p Ml +1062 COO BCIOSC = 1SpBSX2O 2p B TiPa? 58p Hf 2N3906 = 15p BH 2N5195 —_90P H cing carbon paper 5mm Red CQY40L 10 
6809E 1295p 6116. 480PH L064, =a acta? 9p fy M2955 Pad ee oon ones = aay ma @ Burnish the Alfac transfers tof] 5mm Groen, Yellow 15 
6810 120p BC157 9p the board using a la usit ‘anel Clip 4 
6821 160p love cep ecis® Sp MEE) «Bp TIP2C Sep HI 2NAS91 70H 2N5415 BH carpon marks to assist n accurate ff 5mm Chrome Bezel «2 
68B21 215p BC177 2p Li t mm Square Red 2 
6840 390p ue 100e BCI78 Zepp|MJES5O 90 TPB 50p | 2N4400 20p ff 2N5457 —-36p Using iAitae oharnicat eraoarnc Green, Yellow 0 
68640 580p f LINEARICs fring) = Zeb 8Ci79 «spy MUES7O Sop TEE BO NGA) Bop 2NG458 35 Ht correct mistakes Tri-colour V51BP 70 
6844 1295p HAY-3-1270 725p ff toga oe C182 10pfy MJES20_— 90p BH TIPSO 48p BH 2N4402 0 25p BH 2N5459 36 Hg Etch in Ferric Chloride Red Flashing COX21 
6845 7agp PAY-3-1350 350p ff 7084 95P Haciaz, top MYEZ955 9p Hf TIP110 3p ff 2N4403 5p HI 2N5460 SP ST Tt co actor ‘3Hz at 5V 4s! 
6850 140p PAY-3-8910 435 I Upciie7 tsap PECI828 1M MBEIOS BP Ter) PM Snag Seb A Setos — eabff 6902/1 0.156" Edge Connector 
6852 -250p HAY-3-8912 620p H Gpcroo7c 2866 | EC183A —1OpAMPFIO2 Mbp TIP112 © SOp BY 2NEA16 = S5p H 2SC495. BOP ECo40 0.016" Lines INFRARED 
6854 6830p AY-5-1230 450p Hl po goa” gece ECI83C — 10p J MRF475_ 290p  TIP115 == 40p Hf] 2N4B856 BO 2SC1306 SPH Ecoay 00317 Lines TIL32 Emitter 54) 
6875 4900 1709 Zep UPO7002 450 Hecigq” top MPS2369 5p ff TiP116 —73p Mf 2N4857 80H 2SC1678 1065p EC34} 0.031" Lines TIL38 Emitter rn 
8T26A  120p 741 Bpin 25p PHacis4c 10pgMPS3640 30p @ TIP117 = 45p Hf 2N4918 = B6PEI 2SC2028 ToPH ERO25 0 'o49- Lines TIL78 Phototransistor 54, 
erie, ig [rai on Be scare esses Sp Tris Be asia apy Zsczone ey ecees | S.0- Le TtiooPredede” 8 
Bi 90p 741s ee BC212A OPA Mpsai2 5p TIP122 75p | 2N4921 1065p 40673, gepf EC945 0.079" Lines EPSON MX80F/T TYPE III 
8196 90p 1747 6p BC212B  10pj MPSA12 ua Ecoael coc, eoctmee 
B97, 90p 9748 36p J VOLTAGE §=ff8C2138 1p ees OO Tier x C947 0.124" Lines PRINTER 
Bie $0p BCASOROE §—70P H REGULATORS BoC3/3° 0p 4 26 Be @ LIQUID CRYSTAL EC950/1 0.031” 90° Bend: 80 Chi 
BuseL gato CREE oe BC214_ 10M psaz? asp ff Tita! 140» (| DISPLAY MODULES EC950/2 0.081" 90° Bends jetion and Tractor Food 
8039L 290p LA4422 2935p +Ve BC214C 10ppMPSA27 45p @ TIP141 140p EGoeai losizspslaccone Friction and Tractor Feed 
8080A 360p ff LF355 80p 100mA BC237A 12p MPSA42 5p # TIP142 180p PCIM177 Frequency Counter nae B 45°, High Resolution 960 Dots/Line 
8085, 450p A LF356 90p B 78L05 30p f'gc237C = 12p MPSA56 =-25p  TIP145 140p Sa aii rae ne Taaoenecens ure Undestining ; 
8155 450p ff LF357 100p vette Ea BC238 12p Mens ra meas _ uaa a A iz, KHz Bends F 3 ubscripts and Superscripts £320 
8212 155p JLM301A 6p BC238A 12p * FE 
£216 100m LM307 dp #f 78L15, 30p fJBc2388 2p) MPSA77 50p ff TIP2955 _70p | Sample and Hold Capability ecsoa 9.083” Peds nner 
8224 160p JLM308A = 95p 500mA BC238C 12p MPSA92 - 30p = TIP3055 70p pees ‘ apebity On sete ieee ped > 
8226 195p HLM311N 6p #78M05 = 40p fiac239 = 12ppq TIP29 pH TIS43 0p FR 20 Setecrar re IE Otteats eta Ee oe VIC-20 COLOUR 
8228 250p fJLM324-35p #}78M06 Sp HBC307A Sp TIPZ9A = Sop Hf TISBBA = 8p | Frescaler Avaliable. £C993/1 IC Pads COMPUTER 
8243 210p § LM339 50p fy 78M08 55p Hi BC307C 15p TIP29B 5Sp @ TIS151 50p oa eecent acrlanting ECoOTHaICIE ae a " 
8251 300p J LM348 75p  78M12 50p i 8c308 15pfy 1IP29C 40p BH 2N1613 2p raaelate Sie A a ‘ads with tracks 
8253 450p ff LM358 60p g 78M15 50p B BC308A 15p TIP30 50p  2N1711 2p jperating Current 4m. 5 identi een pee e SPECIAL OFFER e 
8255 280p HLM380 5p #78M18 = Sp Hac308B «5p TIP30A = 5p  2N1893— 6p £18.85 Se Isea ‘i VIC-20 Colour Computer 
8257 460p 9] LM381 150 yeM2te 5Sp HBc308C —15p Wes rr aNze1a6 bi ie Digital Meter Module Perea pad CoH Cseenn Uae 
8259 450p ff U! p BC309_ ss 15p igits, 0.5” es : 
8279 450p sso 8p 2808 pa BC309C_ -15p ut os ted = poy econ Decimal Point Sbatulsyane for bumishing a Introduction to Basic (Part 1) 
75451 65p 10P 210p BC327 15p mV Full Scale Input a 
75452 6p Meas 66p ueoe eee BC328 15p ues Pd eee oe ic Differential Input pate Bledes (pack of 10) = parmonststion.1 ape 
75491 135p P i BC337 15p juaranteed ‘0’ Reading af a e ; 
75492 ed MC1458 35p #7815 45p # 8C338 15pff T!P32A = 45p  2N2369A 20 HF Single Sv Operation Porsnee ea poses a VIC Computing Magazine 
AY-3-1015D MC3242A 630p (9 7818 66p 8 BC477 28p Ting2B 60p  2N2904A = 25p Power Consumption 20mW Ho eh NSU ald £205 inc VAT 
300p 1 MC3302 -95p 7824 6p Bcy70 = 18p ure 4p angen 25p BH Accuracy 0.15%, +/- 1 Count AB d "1990 
AY-5-1013A MC3340 120p ~Ve BCY71 20p HT ipa3a &p Choe 28p Temperature Drift 80ppm/C Aa 100p COMMODORE 64 
MC3401_—65p 100mA BCY72 20p Sp 25p Low Battery Indicator Double(Sided Ficrogtess| Board 
MC1408 2395p Mes409 70p are =e BD135 42p ue EA heats x Incandescent Backlighting TIGTineneeE Tor Ceo COMPUTER 
MC1488 | 55p 456 107p BD136 = 45p £22 oe d opps 
Me1489 5 Sep MCSE Sm ee A cme o ae an Tipsda Fea 2Naoss ep ff Modules are supplied with mal Were Beal 25 Lines of 40 Cherectors ; 
ZBOACPU 3560p JNES55 16 ff 7905 6p fispies asp TIP34B 8p Hf 2N3439 0p Sheet. GO FORTH AND 1 colours 62 oe pe see nics 
ZB80APIO 300p [555 CMOS 90p ff 7906 70p Panies —45pTIPS4C 90H 2N3440 8p ‘FIBRE OPTIC MULTIPLY ‘Alternative Languages 
ZBOACTC 300p HNESS6  —_55p ff 7908 70p BBp169 «= 45py TIF35 1680p Hf 2N3771 1160p POLYMER CABLE much quicker with the Second Processor 
ZB0ADART NES6S =: 1155p foie ae BD170 4p ules we Nas 160p Bs 10m coil of Imm core optical @ JUPITER ACE KEYNET Network 
NES67 = 140p PB BDS38 = Sp 250P fibre cable sheathed in black : 96 
SN76023 180p f 7918 60p ff 80677 Opp TIP35C = 1185p fH 2N3819 5p polyethylene for protection available ex stock _ 
TA7205A_125p fy 7924 60p  BD678 gop ''P36 = 170p fH 2N3821 1120p £4.95 £89.95 inc VAT Securicor ££ 
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SPECIAL OFFER 


DIGITAL CAPACITANCE METER 


LCD DIGITAL MULTITESTER 
MINIATURE AUTORANGING D.M.M. 


: REE DIGITAL & : 
L GAPACITANCE METER 


y-OO48 


DM6013 DIGITAL CAPACITANCE METER £52.75 


High accuracy measurement of capacitance over a wide range of values. Fast sample time, easy to read LCD display. 
Rugged construction — easy operation. 


Display :- 3% digit LCD x 13 mm to 1999 Features:- Zero adjustment; overload protection, side 
Ranges:- 8 ranges, full scale values 200pF to 2000uF switches for single-handed operation 
Sample time:- 0.5 second Accessories :- Pair test leads with alligator clips, spare fuse 
Measurement Power:- 1 x PP3 battery (not supplied) 
capability:- 0.1pF to 2000uF Calibration:- By internal adjustment 
Accuracy:- 0.5% full scale + 1 digit Dims:- 175 x 80 x 35mm 
KD615 LCD DIGITAL MULTITESTER £39,939 


Multifunction 3%-digit tester including transistor tester and 10A d.c. range. Over-range, low battery and polarity 
indication. Full fuse overload protection. Supplied complete with carrying case, test leads, battery and instruction 
manual. 


d.c. Volts:- 0.2 — 2 — 20 — 200 — 1000V Resistance :- 200 ohms — 2k — 20k — 200k — 2M — 
+ 0.8% Impedance 10M 20M ohms + 1% 

d.c. Amps:- 0.2mA — 2mA — 20mA — 200mA Transistor check:- h-E O — 1000 PNP or NPN; Ipe 10uA, 
+ 1.2%; 10A + 2% VcE 2.8V. 

a.c. Volts:- 200 — 750V + 1.2% — Impedance 5M Dims:- 196 x 93 x 42mm 


DM2350/C MINIATURE AUTORANGING D.M.M. £5 2.00 


Super compact autoranging digital multmeter featuring continuity buzzer and large (10mm) clear 32-digit display. 
Full fuse overload protection. Carrying case, leads, battery, spare fuse and instruction manual supplied. 
d.c. Amps:- 0 — 200mA + 1.2%; 20A with a.c. Volts:- 2 — 20 — 200 — 600V + 1.0% 
shunt (included) Impedance 10M 


yoone . 
\\ d.c. Volts:- 0.2 — 2 — 20 — 200 — 1000V Resistance :- 200 ohms — 2k — 20k — 200k + 0.8% 
Pao 
oP + 0.8%. Impedance 10M 2M ohms + 2% 
a.c. Amps:- 0 — 200mA + 1.4%. 20A with Dims:- 130 x 65 x 20mm 


shunt (included) 


B.K. ELECTRONICS 


UNIT 5 .COMET WAY. SOUTHEND ESSEX .SS2 6TR. 


% SAE for current lists. % Official orders welcome. * All prices include VAT. 
please phone 0702-527572. 4-09 
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Southern Technical Systems 


UNDERLYN FARM, MAIDSTONE ROAD, MARDEN, KENT TN12 9BE 
Telephone: (0622) 831022 


Texas TIL 722 miniature 0.3” 


STS TRANS FO RM ERS common cathode ......... 37p each/6 for £ 2.00, 

High quality at budget prices. Similar to RS range. DIODES 

Re ee fae TCA eee ee 10 for 45p/100 for £ 4.00 

500 VA 110 V secondary portable....... £ 61.00 Lye ice Bade bab or 

re secondly, BONED a Team ; helay LEDs3mmgreen......... 10p each/10 for 90p 
CES Pe ey One : 

BPS a SORA Rae a eae Lead ies : es ULN2004AN ...........020 eee each 75p 

RG ee ey £ 15.00 CD40M1BE ot. ae euee ce ee seen each 8p 

me ee = a00 CO40A0BE ot a ente eee eee each 37p 

(ow cigatiaaiorndae = ‘ Ceramic resonator 455A ............ each 25p 

ata - £ 8.80 Resistor network 220 2 or 680 2 

BAVA ee en Le 8G dil pack Containing’? ia 2 nc.udeoa se 2 each 20p 

OVA a ees £ 2.80 ee ete fe 

Sa lan Bae ore lea ras, Bt edu e faveru fee e ee re en 10 for 80p 

6 VA pcb mounting .............--- £ 1.80 BFY51....... tt eee 10 for £ 2.00 

8 VAipco mounting’ 42. .¢4i<seeer oe, £ 1.40 DIL switch sub miniature 4 way 


All the above transformers are available with 6 V, 
9V, 12V, 15V or 20 V dual secondary windings. 
Trade orders welcomed. Prices include postage. 
OPTO ELECTRONICS 

7 Segment displays. 

Hewlett-Packard HP 5082-7653 0.43” 


type DNS-04-S ..............20000, 
Resistors 1/8 watt 10 or more values mixed 
total 1000 resistors ...........02000 ee £5.00 


All prices are excluding VAT at 15%. Add 50p for 
postage and packing for small items. 
Please telephone for trade quotations. Large stocks 


commoncathode ......... 70p each/6 for £ 


ENFIELD 
ELECTRONICS 


Over-load protected by two silicon 
diodes. 
Used Double-Jewelled + 2% 
Meter with mirror and +1% 
temperature stabilized resistor. 
DC Volts: 0-125-250mV, 0-1.25- 
2.5-5-10- on 50-125-250-500- 

» 1000V +3 

. AC Volts: OF 5-10-25-50-125-250- 
500-100v +4% 

=, DC Current: 0-25-50A-0-2.5-5-25- 
50-250-500mA-0-5-10A +4% 
Resistance: 0-2K-20K-200K 
0-2M-20M +3% 

KRT 50012 


£15.95 


YN 360TR2 


DC Volt: 0-0.25-2.5-12.5-125-500- 
1250 


AC Volt: 
0-5-25-125-250-500-1250 
OHMS: x1, x10, x100, x1000 
DC A: 0.50 uA-5mA-50mA-500mA- 
10A 
AC A: 0.5mA-50mA-500mA-10A 

| Battery: UM-3 (1.5-V) x Ipc. OO6p 
(9-V) x Ipc. 

¥ Temp: 0.250°C (OHM x 1 range) 

-— 50 to 100 °C (OHM x 100 
range) 


HT 7352 With Carrying Case 


£23.95 


TMK 5002 
£19.95 


Access 


3.50 


available. Telephone Maidstone (0622) 831022. 


_.+++ PRESENT FANTASTIC BARGAINS IN 


DIGITAL & ANALOGUE MULTIMETERS 
— UNBEATABLE PRICES!!! 


WHEN ORDERING, PLEASE ALLOW 12 DAYS FOR DELIVERY. 


DC Volts: 0-1v-5v-2.5v-10v-50v 

250v-1000v +3% 

AC Volts: 0-10v-50v-250v-1000v 
+3% 


DC Current: 0.50uA-2.5mA- 
25mA-0.25A +3% 

Resistance: 

min 0.2-2-200-200k ohms +3% 
mid 20-200-20k-200k ohms +3% 
max 2k-20k-2m-20m ohms +3% 
As a transistor tester 

Leakage current 

0.150uA at X1k range +5% 
0-15mA at X10 range +5% 
0-150mA at X1 range +5% 


DC Voltages: 0-0.25-1-2.5-10-25- 
100-250-1,O00V at 30,000 ohms 
per volt 

AC Voltages: 0-2.5-10-25-100-250 
500-1,O00V at 13,000 ohms per 
volt 

DC Currents: 0.05-5-50-500mA, 
0-12A 


: 4 Resistance: O-2K-20K-2M-20M (20, 


200, 20K, 200K at midscale) 
Decibels: — 20 to + 56db (Odb = 
1mW, 600 ohms) 

Audio Out: Capacitor in series with 
AC volt ranges 

Short Test: Internal buzzer 


208 Baker Street, Enfield, Middlesex 


01-366 1873. 


DC Volts: 200mV, 2V, 20V, 200V 

and 1000V + 0.8% of rdg 

AC Volts: 200mV, 2V, 20V, 200V, 

700V + 1% of rdg. 

DC Current: 200uA, 2mA, 20mA, 

200mA + 1.5% of rdg. 

1000mA (1A), 10A +3% of rdg. 

AC Current: 200uA, 2mA, 20mA, 

200mA + 1.5% of rdg. 

1000mA (1A), 10A +3% of rdg. 
, Resistance: 200 +1%ofrdg. + 

9 


% 0.3% 
j 2K, 20K, 200K, 2@00K (2M) 
+1% dg. +0.2% 
200M +3% of rdg. 


KD 55C2 Power: One 9 Volt Rectangular Battery 


DC Volts: 0-2V, 0-20V, 0-200V, 
0-1000V + 1% of reading 

AC Volts: 0-200V, 0-500V +2% 
of full scale 

DC Current: 0.2mA, 0-20mA, 
0-200mA + 1.5% of reading 
Resistance: O-2K, 0-20K, 0-200K, 
0-2M + 1.5% of reading 


KD 25C2 
£29.95 


IMPORTANT — Please add 
£1.00 p&p +. 15% VAT 
per item. 


BARCLAYCARD 
Le 
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HOME LIGHTING KITS 


These kits contain all necessa:y components and full 

instructions & are designed to replace a standard wall 

switch and control up to 300w. of lighting 

TDR300K RemoteControl £14.30 
Dimmer 

MK6 Transmitter for above £4.20 


Touchdimmer £ 7.00 


Extension kit for 2-way 
switching for TD300K £2.00 
£3.50 


TD300K 
TDE/K 


LD300K Rotary Controlled 


Dimmer 


HOME CONTROL CENTRE 
This New Remote Control Kit enables you to 
control up to 16 different appliances any- 
where in the house from the comfort of your 
armchair. The transmitter injects coded 
pulses into the mains wiring which are 
received by receiver modules connected to 
the same mains supply and used to switch on 
the appliance addressed. Receivers are 
addressed by means of a 16-way keyboard, 
followed by an on or off command. Since 
pushing buttons can become rather boring, 
the transmitter also includes a computer 
interface so you can programme your favour- 
ite micro to switch lights, heating, electric 
blanket, make your coffee in the morning, 
etc., without rewiring your house. JUST 
THINK OF THE POSSIBILITIES. The KIT 
includes all PCBs and components for one 
tronsmitter and two receivers, plus a drilled 
ox for the transmitter. 
Order as XK112. £42.00 


Additional Recievers XK111 £10.00 


ELECTRONIC LOCK KIT XK101 


This KIT contains a purpose designed lock IC, 
10-way keyboard, PCBs and all components 
to construct a Digital Lock, requiring a 4-key 
sequence to open and providing over 5000 
different combinations. The open sequence 
may be easily changed by means of a pre- 
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to 
15 V d.c. at 40uA. Ouput: 750mA max. 
Hundreds of uses for doors and garages, car 
anti-theft device, electronic equipment, etc. 
Will drive most relays direct. Full instructions 


supplied. ONLY £10.50 


Electric lock mechanism for use with latch 
locks and above kit £13.50 


Have you.got our FREE ORANGE CATALOGUE yet? 


NO?! Send S.A.E. 
It’s packed with details of all our KITS p' 
including CMOS, LS TTL, 


6” x 9" TODAY!! 
lus large range of SEMICONDUCTORS 


ear, Microprocessors and memories; full range of 


LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO 
and Antex products as well. as books from Texas Instruments, Babani and Elektor. 


ALL AT VERY COM 


PETITIVE PRICES. 


ORDERING IS EVEN EASIER — JUST RING THE NUMBER YOU CAN'T 


FORGET FOR PRICES YOU CAN'T RESIST. 
5-6-7 8-9-10 


and give us your Access or Barclaycard No.,or write enclosing 


Answering 
service evngs 


cheque or postal order. Official orders accepted from schools, etc. &weekends 


MINI KITS 


MK1 TEMPERATURE 
CONTROLLER/THERMOSTAT 

Uses LM3911 IC to sense tempera- 
ture (80°C max.) and triac to switch 
heater. 1KW. £4.00 
MK2 Solid State Relay 

Ideal for switching motors, lights, 
heaters, etc. from logic. pto- 
isolated with zero voltage switching. 
Supplied without triac £2.60 
MK3 BAR/DOT DISPLAY 

Displays an analogue voltage on a 
linear 10 element LED display as a 
bar or single dot. Ideal for thermo- 
meters, level indicators, etc. May be 
stacked to obtain 20 to 100 element 
displays. Requires 5-20V supply. 
MK4 PROPORTIONAL £4.50 
TEMPERATURE CONTROLLER 
Based on the SL441 zero voltage 
switch, this kit may be wired to form 
a “burst fire” power controller, 
enabling the temperature of an en- 
closure to be maintained to within 
0.5°C. Max. load 3KW £5.55 
MKS MAINS TIMER 

Based on the ZN1034E Timer IC this 
kit will switch a mains load on (or off) 
for a preset time from 20 mins. to 35 
hrs. Longer or shorter periods may 
be realised by minor component 
changes. Max. load 1KW. £5.90 


Jd 


board, a 
instructio! 
switch 


Based on 
crystal ea 
miniature 


to complete. 
BEGINNERS. Order as XK102 


9V battery. IDEAL FOR BEGINNERS. 


3-NOTE DOOR CHIME fo 


Based on the SABO0600 IC the kit is supplied with all 
components, 


including loudspeaker, printed circuit 
pre-drilled box (95 x 71 x 35mm) and full 
ns. Requires only a PP3.9V battery and push- 
AN IDEAL PROJECT FOR 


£5.00 


XK113 MW RADIO KIT 


ZN414 IC, kit includes PCB, wound aerial and 
rpiece and all components to make a sensitive 
radio. Size: 5.5 x 2.7 x 2cms. Requires PP3 


£5.00 


COMPONENT PACKS 
650 Resistors 47 ohm to 10 Mohm — 10 per 
value £4.00 
40 x 16V Electrolytic Capacitors 10uF to 
1000uF — 5 per value £3.25 
60 Polyester Capacitors 0.01 to 1pF/250V — 
5 per value £5.55 
45 Sub-miniature Presets 100 ohm to 1 Mohm 
— 5per value £2.90 
30 Low Profile IC Sockets 8, 14 and 16 — pin 
— 10 of each £2.40 
25 Red LEDs (5mm dia,) £1.25 
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DVM/ULTRA SENSITIVE 
THERMOMETER KIT 


This new design is based on 

the ICL7126 (a lower power 

version of the ICL7106 chip) 

and a 31/2 digit liquid crystal 

display. This kit will form the 

basis of a digital multimeter 

(only a few additional resistors and switches 
are required—details supplied), or a sensitive 
digital thermometer (-50°C to +150°C) 
reading to 0.1°C. The basic kit has a 
sensitivity of 200mV for a full scale reading, 
automatic polarity indication and an ultra 
low power requirement—giving a 2 year 
typical battery life from a standard 9V PP3 
when used 8 hours a day, 7 days a week. 


Price £15.50 
DISCO LIGHTING KITS 


DL 1000K 

This value-for-money kit fea 

tures a bi-directional se 

quence, speed of sequence 

and frequency of direction 

change, being variable by means of poten 
tiometers and incorporates a master dim 


ming control £14.60 


OLZ100K 
A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a pre-set pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to a minimum. 


Optional opto input DLAI Only £8.00 


Allowing audio (’’beat’’) — light 
60p 


response. 

DL3000K 

This 3 channel sound to light kit features 

zero voltage switching, automatic level con 

tral and built in mic. No connections to 

speaker or amp required. No knobs to adjust 
simply connect to mains supply and 


MICROCOMPUTER 


uses FORTH which executes about 10 times faster and 
requires less program memory than a comparable program 
using basic. Features 8K ROM, 3K RAM, built in speaker, 
40 key keyboard and a 32 x 24 line-flicker free display on TV. 
Comes supplied complete with leads, mains adaptor, acomprehensive 
easy-to-follow manual on Forth programming + FREE cassette 


containing 5 sample programs. 


ONLY £75.00 


(+ £2.00 carriage + VAT) 


LCD 3% DIGIT MULTIMETER 
16 ranges including DC voltage (200 mv-1000v) and 
AC voltage, DC current (200 mA-10A) and resist- 
ance (0-2 M) + NPN & PNP transistor gain and 
diode check. Input impedance 10M. Size 155 x 
88 x 31mm. Requires PP3 9V battery. 
Test leads included. £29.00 


THE MULTI-PURPOSE TIMER HAS ARRIVED 


Now you can run your central heating, lighting, hi-fi system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 


heating (including different switching times for 


weekends), 


just 


connect it to your system programme and set it and forget it—the 


clock will do the rest. 


FEATURES INCLUDE:- 
0.5” LED 12 hour display. 
Day of week, am/pm and output status indicators. 
4 zero voltage switched mains outputs. 
50/60Hz mains operation. 


Battery backup saves stored programmes and continues 
time keeping during power failures. (Battery not supplied). 
Display blanking during power failure to conserve battery power. 


18 programme time sets. 

Powerful “Everyday” function enabling output 

to switch every day but use only one time set. 

Useful “sleep” function-turns on output for one hour. 
Direct switch control enabling output to be turned on 
immediately or after a specified time interval. 

20 function keypad for programme entry. 
Programme verification at the touch of a button. 


(Kit includes all components, PCB, assembly 
and programming instructions). ORDER AS CT5000 


For a detailed booklet on 


remote control — send us 30p 
and S.A.E. (6” x 9’) toda 


PRICES 
EXCLUDE VAT 


11 Boston Road 
London W7 3SJ 


lamps. (1Kw channel) Only £11.95 


“OPEN-SESAME” 


The XK103 is a general purpose infra-red trans- 
mitter/receiver with one momentary (normally 
open) relay contact and two latched transistor 
output. Designed primarily for controlling 
motorised garage doors and two auxillary out- 
puts for drive/garage lights at a range of up to 
40 ft. The unit also has numerous applications 
in the home for switching lights, TV, closing 
curtains, etc. Ideal for aged or disabled 
persons. 

The Kit comprises a mains powered receiver, a 
four button transmitter, complete with pre- 
drilled box, requiring a 9V battery and one 
opto-isolated solid state switch kit for inter- 
facing the receiver to mains appliances. As 
with all our kits, full instructions are supplied. 


ONLY £23.75 


WHY NOT COME IN 
AND SEE IT FOR YOURSELF! 


REMOTE CONTROL KITS 

MK6 SIMPLE INFRA RED TRANSMITTER 
Pulsed infra red source complete with hand-held plastic box. Requires a 9V battery. 
MK7 INFRA RED RECEIVER 
Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to 500W 
at 240V ac. £9.00 a (RCS00K —Special Price for MK6 and MK7 together £12.50 
MK8 CODED INFRA RED TRANSMITTER 
Based on the SL490, the kit includes all components to make a coded transmitter and only 
requires a 9V (PP3) battery and keyboard. 8 x 2 x 1.3cms £5.90 
MK10 16-WAY KEYBOARD 
For use with MK8 and MK18 to generate 16 different codes for decoding by the ML928 or ML926 
receiver (MK12) kit. £5.40 
MK11 10-Channel + 3 Analogue o/p IR Receiver 
Based on ML922 decoder IC. Functions include on/standby output, toggle, control of volume, 
tone and lamp brightness. Includes its own mains supply. £12.00 
MK12 16-CHANNEL IR RECEIVER 
For use with MK8 kit with 16 on/off outputs, which with further interface circuitry, such as relays 
or triacs, will switch up to 16 items of equipment on or off remotely. Latched or momentary out- 

juts — please specify when ordering. Includes its own mains supply. £11.95 

IK13 11-WAY KEYBOARD For use with MK8, MK18 and MK11 Rts. £4.35 
MK16 Mains Powered IR Transmitter 
Mains powered for continuous operation — single channel, for applications such as burglar 
alarms, automatic door openers, etc. Range approx. 6 ft. £2.50 
MK17 12V d.c. IR RECEIVER 
For use with MK6 or MK16. Relay output with DP 3 Amp change-over contacts, may be used as 
latched, momentary or “break beam” receiver. Operates from 6-13V d.c. £9.50 
MK18 HIGH POWER IR TRANSMITTER 
Similar to MK8 but with range of approx. 60ft. £6.20 
Ancillary Kits : MK2 Solid State Relay 
Opto-isolated with zero voltage switching. No. triac supplied. £2.60 
MK15 DUAL LATCHED SOLID STATE RELAY 
Comprises 2 x solid state relays and latch for use with momentary 

version of the MK12. 2 output triacs required (not supplied). £4.50 


£4.20 


24HOUR CLOCK/APPLIANCE TIMER KIT 


Switches any appliance up to 1kW 
on and off at present times once per 
day. Kit contains: AY-5-1230 IC, 
0.5" LED display, mains supply, 
display drivers, switches, LEDs, 
triacs, PCBs and full instructions. 


CT1000K Basic Kit 
CT1000K with white 
(Ready Built) .... 


box (56/131 x 71mm) . 
Add 55p postage & packing +15% VAT to total. 
Overseas Customers; 
Add £2.50 (Europe), £6.00 (elsewhere) for p&p. 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to availability. 


OPE 9am to 5pm (Mon to Fri) 


10am to 4pm (Sat) 
; EALINGS NORTH 
CLOCK TOWERE CIRCULAR RO 
UXBRIDGE ROAD 


CAR BS SSrranwece 
PARK } 


LT GARAGE 
TEL: 01-567 8910 ORDERS 
01-579 9794 ENQUIRIES 
01-579 2842 TECHNICAL arter 3PM 


Qy¥ NOLSOS 


ACCESS 
and 
BARCLAYCARD 
welcome 
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CAMBRIDGE LEARNING 


SELF-INSTRUCTION COURSES 


4-1 


NE Microelectronics £6.50 


MICROPROCESSORS & 


Now you can learn all about microprocessors - 
their construction, design, and operation - using 
our programmed learning technique. Suitable for 
all ages, all levels of interest, this course has 
been designed for ease of understanding. It 
assumes no prior knowledge other than arithmetic; 
and at the end you will know what that piece of 
"black plastic" in your computer is actually doing. 


Contents include: algorithm design, programmable : 

logic, microcomputer architecture, a microprocessor aie ie 
family, semiconductor technology, number systems, 
arithmetic - integer and floating point, data 


' : ; . Many Elektor circuits are accompanied 
representation and scaling, programming, micro- : mae 5 : 
processor development system. by printed circuit designs. Some of these 


GSC SUPERKIT £19.90 designs, but not all, are also available 


as ready-etched and pre-drilled boards, 
Learn the wonders of digital 


me : : Rone a which can be ordered from any of our 
CAMBRIDGE LEAR - eC F :, A 
eecuOnss Sauer offices. A complete list of the available 


PY 


problems of soldering. i q : 
GSC Thi Phat aes er ; boards is published under the heading 
1S practica eginners 1, . a pee 4 i 
SUPERKIT kit comes complete with EPS print service’ in every issue. Delivery 
instruction manual, comp- time is approximately three weeks. 
——— ; onents, and EXP300 bread- It should be noted however that only 
board to teach you all the boards which have at some time been 


basics of digital electronics. 
The only extra you need to 
Self-tmstrection buy is a 43V battery. 

Dicital Blectrosic Kit 


published in the EPS list are available; the 
fact that a design for a board is published 
in a particular article does not necessarily 


i =I ti . . : 
Tiree, oe ie eee our onbee imply that it can be supplied by Elektor. 


AN 


eee teaches gating, boolean 
vomasieaa: logic, R-S and J-K flipflops, 

shift registers, ripple coun- - : 8 _ ¢ . 

DIGITAL ters, and half-adders. ey ee a at en ic ie ey 


~ A 


COMPUTER DESIGN _ £8.50 


This up-to-date theory course covers the design of 
digital computers, both from their individual logic Please enclose a stamped, self-addressed 
elements and from integrated circuits. You are envelope; readers outside UK please 
first shown the way in which simple logic circuits enclose an IRC instead of stamps. 

operate and then, through a series of exercises, Letters should be addressed to the 


i t desi for a worki hine. 
ECG tego eRe LOG rae Ob oemac ne department concerned — TOE (Technical 
Please send for our free booklist for further Queries). Although we feel that this is an 
information on these and our other courses. essential service to readers, we regret that 


GUARANTEE No risk to you.‘ If you are not completely certain restrictions are necessary: 
satisfied, your money will be refunded upon return of 


the item in good condition within 28 days of receipt. 1. Questions that are not related to 
CAMBRIDGE LEARNING LIMITED, UNIT185 RIVERMILL SITE, articles published in Elektor 
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND. R etl CaN De 


TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 answered. 


All prices include worldwide postage (airmail is extra - Questions concerning the connec- 


please ask for prepayment invoice). Giro A/c No 2789159. . a 
Please allow 28 days for delivery in UK. tion of Elektor designs to other 


BRS OO ISOS = units (e.g. existing equipment) can- 


wetatie SUPERKIT(S) @ £19.90 not normally be answered. An 


pee DIGITAL COMPUTER DESIGN(S) @ £8.50 
nswer can - 
veteee MICROPROCESSORS & MICROELECTRONICS @ £6.50 answer can only be based on a com 
parison of our design specifications 


I enclos *ch /PO ble to Cambrid Lea Lid . 5 
nclose a *cheque payable to Cambridge Learning with those of the other equipment. 


RO TEA caries: ote (*delete where applicable) 


Please charge my: 


. Questions about suppliers for com- 


*Access / American Express / Barclaycard / Diners Club 
Eurocard / Visa / Mastercharge / Trustcard ponents are usually answered on the 
Expiry: (Daitiensiruce «sees rede Garde WNOge 2 asses ee ricesis sees sees basis of advertisements, and readers 


can usually check these themselves. 


NNO TAMU Orage te ttrate tess zo tar ders vena tyes spaqeteecanehecs loo nyse eierensvanesebeve’S cpr Osage asters wise Seda 
. As far as possible, answers will be on 


standard reply forms. 


Telephone orders from card holders accepted on 0480 67:46 


Overseas customers ‘including Eire) should send a bank draft 
in sterling drawn on a London bank, or quote credit card 
number. 


We trust that our readers will understand the reasons for 
| these restrictions. On the one hand we feel that all technical 

queries should be answered as quickly and completely as 

possible; on the other hand this must not lead to overloading 

of our technical staff as this could lead to blown fuses and 
| reduced quality in future issues. 


Cambridge Learning Limited, Unit185 Rivermill Site, FREEPOST, 
St Ives, Huntingdon, Cambs, PEI7 4BR, England. (Registered 
in England No 1328762). 


am 
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METERTECH 
DIGITAL MULTIMETER 
MODEL DMM 3T 
£49.95 _ 


METERTECH 
DIGITAL CAPACITANCE METER 
MODEL DCM MT301 


“= BOTH UNITS FEATURE 
13 mm (0.5) LCD DISPLAY 
SIZE 180 x 90 x 35 mm 
BATTERY LOW INDICATION 
ces FUSE CIRCUIT PROTECTED 
7 ms @ OVER RANGE INDICATION 
a. POWER SUPPLY 9 V DC BATTERY 
BATTERY LIFE 200 HOURS 
WEIGHT 300 g. INC. BATTERY 
« LOW POWER CONSUMPTION 
rom 9 PUSH BUTTON CONTROLS 
‘ ACCESSORIES INCLUDED 
TEST LEADS 
sii jm BATTERY 
INSTRUCTION MANUAL. 


DCM MT 301 

FRONT PANEL ZERO ADJUSTMENT 
CRYSTAL TIME BASE 

PROTECTED FROM CHARGED CAPACITORS 


A ee 


10 MQ INPUT IMPEDANCE 
AUTO ZERO ADJUSTMENT 
AUTO POLARITY SWITCHING 


hFE MEASUREMENT FACILITY 
DIODE/CONTINUITY CHECK 

SAMPLING TIME 0.25 SEC. 

DC VOLTAGE (5 RANGES) 100 pV to 1000 V 
AC VOLTAGE (2 RANGES) 100 mV to 1000 V 
DC CURRENT (5 RANGES) 100 nA to 10A 
RESISTANCE (4 RANGES) 12 to2MQ 


OPTIONAL ACCESSORIES 
PROTECTIVE CASE 

10 mA-10 A AC CURRENT SHUNT 
THERMOCOUPLE INTERFACE 

(—50 to 1100°C x 1°C 1% ACCURACY) 
EXPOSED JUNCTION THERMOCOUPLE 


SAMPLING TIME 0.5 SEC. 
CROCODILE CLIPS INCLUDED 
8 RANGES 0.1 pF-2000 uF 
0.5% ACCURACY 


RANGE RESOLUTION | TEST FREQUENCY 


OPTIONAL ACCESSORIES PROTECTIVE CASE 


PRICES INCLUDE CARRIAGE AND VAT, 
A VAT RECEIPT SUPPLIED WITH ALL ORDERS 


62 CURTIS ROAD, HOUNSLOW, MIDDX, TW4 5PT 
TELEPHONE 01-894-2723 
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E24, April 1977 

Formant —The Elektor Syn- 
thesiser/Slotless Model Car Track 
(1)/Morse Decoder with ddil (2)/ 
Digisplay on Board/LED VU/ 
PPM/Signal Injector/Simple Auto 
Slide Changer/Hinil Drive for 
Light Sequencer / Variometer 
Tuner (2)/Albar Mk 11 — a.b.f.s. 
E29, September 1977 
Introducing Microprocessors (1)/ 
FM Mains Intercom/Working 
Perspex/Logarithmic Darkroom 
Timer/Monitor Switching for 
Two Tape Decks/CCIR TV Pat- 
tern Generator (1)/Formant — 
the Elektor Music Synthesiser 
(3). 


E32, December 1977 

Analogue Frequency Meter/Ex- 
perimenting with the SC/MP 
(2)/Djolly Djingle Ojenerator/ 
Electret Microphone Preampli- 
fier/, UHF TV Modulator/ For- 
mant — the Elektor Music Syn- 
thesiser (6)/Heating Controller/ 
Stylus Balance/Signal Injector/ 
Knotted Handkerchief/Sensitive 
Lightmeter/MW Reflex Receiver/ 
Music Box. 


E33, January 1978 

CMOS Noise Generator/Elek- 
tor Equaliser/Tar-tip/Electronic 
Open Fire / Peak Programme 
Meter/UAA 180 LED Voltmeter/ 
Experimenting with the SC/MP 
(3)/Formant — the Elektor Music 
Synthesiser (7)/Simple Function 
Generator. 


throw! me light 
SitEbe cone 9 
CMOS function generator 


development timer. 
intrasted ght gate, 


E34, February 1978 
Infra-red Light Gate/Throwing 
Some Light on LEDs/Formant 
— the Elektor Music Synthesiser 
(8)/Slow on/off/CMOS Function 
Generator/Zener Tester/Develop- 
ment Timer/Experimenting with 
the SC/MP (4). 


£35, March 1978 
Experimenting with the SC/MP 
(5)/SC/MP Power Supply/Car 
lights Failure Indicator/Colour 
TV Games/4 K RAM Card/Fun 
with a RAM/Electronic Maze/ 
Formant — the Elektor Music 
Synthesiser (9)/Safety First. 


E37, May 1978 

Aerial Systems for Satellite 
Communication/Digital Rever- 
beration Unit/Mini Short-wave 
Receiver/Vocoder (2)/Percolator 
Switch/Colour Modulator/  Cir- 
cuit Boards and Soldering/Uni- 
versal Logic Tester. 


E38, June 1978 

1/4 GHz Counter/Constant Am- 
plitude Squarewave to Saw- 
tooth Converter/Servo Polarity 
Changer/ Monopoly Dice/ Mini 
Counter/Digital Clock Using the 
SC/MP/Programmable Call Gen- 
erator/TV Sound Modulator/ 
Automatic Stereo Switch/Traffic 
Light Controller/Easy Music. 


& 


444 GHz saunter 
mini ttaquency counter 
easy music” 


E41, September 1978 
Puffmeter/ Oscillographics/ One 
Chip Does Not Make a Piano/ 
Master Tone Generator/Piano/ 
Temperature-controlled Solder- 
ing lron/Car Start Booster/ 
24 dB VCF/Buffered/Unbuffered 
CMOS. 


E43, November 1978 

Cackling Egg-Timer/ASCII Key- 
board /Tag/Joysticks/Digiscope/ 
Ring the Bell and Win a Prize/ 
Extending the TV Scope/15 
Duty-cycles at the Turn of a 
Switch/Hello, All You Folks 
Back Home/SC/MP ‘Mastermind’ 
TM Programme / Pocket Baga- 
telle. 


E48, April 1979 

uP TV Games/Car Light Re- 
minder/Stentor/TAP Switch/As- 
sistentor/Zero pF Screen/Quiz 
Master/Building the TV Games 
Computer. 


E49, May 1979 

Programmable Timer/Controller/ 
Switching Mains-powered Equip- 
ment/Random Tune Doorbell/ 
Delay Lines (2)/CAPITALS from 
the ASCII Keyboard/Interface 
for uPs/Sweep Generator/Simple 
Sound E ffects/BASIC Microcom- 
puter/NIBL-E/Musical Doorbell. 


E50, June 1979 
Nicads/Elekdoorbell/Stereo De- 
coder/VHF Stereo Test Trans- 
missions/Variable Logic Gate/ 
FM IF Strip/Goodbey E300/ 
E310, Hello J300/J310/Aqua- 
rium Thermostat/Monoselektor/ 
Right-up and Left-down. 


E53, September 1979 

Using an Equaliser/Monitor Out- 
put/Page Extension for Elek- 
terminal/One-nil for Audio/Para- 
metric Equaliser/Audio Analyser 
/TAP Thieves on the Head. 


E54, October 1979 

Touch Tuning/Battery Saver/Im- 
pedance Bridge/New Programs 
for the SC/MP/Digital Rev Coun- 
ter/Digifarad/Short-interval Light 
Switch/PCB for Variable Fuzz 
Box/Gate-dipper/Strain Gauge/I 
Played TV Games/Programmable 
Sequencer. 


f touch funing 
p forBMtaners B 


E55, November 1979 
Topamp/Flash Sequencer/Elec- 
tronics the Easiest Way/Re- 
mote Control Motor Switch/ 
Home Trainer/Fuel Economiser/ 
| Played TV Games (2)/Short- 
wave converter/lonosphere/Low 
Voltage Dimmer/| See your 
Point/Servo-controlled Motor. 


E58, February 1980 

Aerial Booster/Fet Opamps in 
the Formant/TV Interference 
Suppression / Elektor Vocoder 
(2)/Aerial Amplifiers/Digisplay/ 
Analogue Delay Technology/Ex- 
tending the 1/4 GHz Counter/ 
Digital Thermometer. 


E63/64, July/August 1980 
Summer Circuits Double Issue 
containing over 100 projects. 


E65, September 1980 

8K RAM +4.8 or 16K EPROM 
on aSingle Card/Precision Power 
Unit/Electronic Linear Ther- 
mometer/The Josephson Com- 
puter/VOX Printed = Circuit 
Board/Ejektor: Measuring Multi- 
path/High Speed Readout for 
Elekterminal/Musical Box/Elec- 
trolytology/Curve Tracer/Using 
the Vocoder. 


E66, October 1980 
Programmable Slide Fader/Touch 
Doorbell/Switched Capacitors/ 
More TV Games/The Junior 
Computer Memory Card/Remote 
Control Slide Projector/Video 
Pattern Generator/LCD Tuning 
Scale/Dual Slide Faders. 


E67, November 1980 

An r.p.m. Indicator as an 
Economy Guide/Draught Detec- 
tor/How to Recycle Dry Cell 
Batteries/Energy Saving Know- 
how/Simple Fuel Economy 
Meter/Automatic Pump Control 
/Long Life Technique in Light 
Bulbs/Automatic Curtain Con- 
trol/Fridge Alarm/Know the ins 
and outs of your Central Heating 
System/Energy Saving Motor 
Control/Coffee Machine Switch/ 
Operational Hours Counter. 


E68, December 1980 

Canned Circuits: 23 of the best 
entries which include Midnight 
Raid Detector/A ‘Flash in the 
Can’ / Canometer / Canine De- 
fence. 


E70, February 1981 

Audio Power Meter/Noise Re- 
duction / Process Timer / High 
voltage from 723 / Juniors 
Growing Up/The Voiced/Un- 
voiced Detector / Emergency 
Brake for the Power Supply/ 
150 W DC to DC Converter for 
the Car/Low Noise 2 Metre 
Pre-Amp/2% Digit DVM/Wagne- 
phon. 


E72, April 1981 

Transistor Match-maker/Univer- 
sal Power Supply/Intelekt/Hu- 
midity Sensor/Logic Analyser II/ 
Crystal-controlled Stroboscope/ 
Junior Cookbook. 


E73, May 1981 

Camping Clock / Frequency 
Doubler/The Fully Fledged 
Junior Computer/Talk to Com- 
puters/Choke Alarm/Bar Codes/ 
Logic Analyser/Waveform Gen- 
erator/Sophisticated Software 
for the Junior Computer/Read- 
ing Bar Codes. 


advertisement 


E77, September 1981 
DFM + DVM/Revolution Coun- 
ter/Digital Barometer/dB Con- 
verter/TV Games Extended/ 
Disco Lights Controller/QUAD 
ESL63/Analogue LED Display/ 
Volt/Ammeter for Power Sup- 
plies/Chattering Chips/Transistor 
Ignition Update/Soldering Alu- 
minium. 


E89, September 1982 

Gas Detector/Rapid Loading 
Games/The Elektor Connection/ 
Inductive Sensor / Darkroom 
Computer Part 1 / Applikator/ 
Home Telephone System/Syn- 
thesised Sound Animation/Time 
Receiver for the Rugby MSF/ 
Three Phase Tester. 


E90, October 1982 

OSB Demodulator/L.C.D. Ther- 
mometer/Ultra Sonic Distance 
Measurement/Electrolytics Run 
Dry/Darkroom Computer Part 
2/Short Wave Band Shifting for 
SSB Receiver/16 Channels with 
only Five |ICs/Pre-amp for the 
SSB Receiver / Active Aerial / 
Transistor and IC Data. 


E91, November 1982 

Drum Interface/Talking Dice/ 
Model Train  Lighting/Guitar 
Tuner/Cerberus/Floppy Disc In- 
terface for the Junior/Cub- 
ular Bell/Mini-Organ Extension/ 
Kitchen Timer. 


E92, December 1982 
Triopede/Precision Power Sup- 
ply/The XL System/Crescendo/ 
Home _ Telephone’ Help/Soft 
Switching/In-car loniser/Floppy 
Disc Interface for the Junior 
Part I1/A Dozen and One Sounds 
/Stop-signal Override for Model 
Railways. 


ea EN a aN SD rear 
Back numbers of Elektor currently available are detailed above, with a brief description of their contents. 

Send for your copies now, using the pre-paid Order Card inside the back cover of this issue. 
Prices are as follows: any one issue (except July/August) ........... 00... ee eee eee eee ee ee eee eee £1.20 


additionaliissues,; each... 2.5. 66h hse we oe a po ee endl ble Gees ew Se va ee oe o£ 1.00 
July/August (Summer Circuits) ©... 0.0. 0c eee ee ee eee eee eee £2.40 


Prices include postage and packing. Overseas orders requiring airmail postage add £ 1.50 per issue (f 2.00 for July/August 


issue) 
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Volume purchase from Acorn 
brings massive savings for you! 


Cashin on our misfortune! 
Over £50 offan Atom Microcomputer 


We recently made a bulk 
purchase of over 800 Acorn 
Atoms for sale overseas. 
The deal fell through! 

We are now offering 

those Atoms to you at 

the price we paid for them. 
The Atom normally retails at £174.50 inc. 

VAT we are offering it to you at a mail order price 


of only £115 inc. VAT - an incredible saving of It has all the normal functions you would 


£59.50 plus a free power supply and software expect plus many powerful extensions making it 
worth over £20. very easy for you to operate and write your own 


Plotting + Graphics 


Word Processing 


The C t programs. 
e Computer The Atom is fully guaranteed. There are 80 
The Atom has 2K of RAM and 8K of ROM nationwide authorised service centres. Just clip the 
but of course this can be boosted enormously. coupon below or ring 01-930 1612 with your credit 
The computer has a full sized keyboard laid card number. Computer Marketplace Ltd, 
out in a conventional way. To use it just connect 20 Orange Street, London WC2H 7ED 
eae and a cable into the aerial socket [o: Computer Marketplace Lid, 30 OrangeSimes 
As well as integral sound output and direct eee EY | 
cassette and TV interface, a wide range of I Please send me___(qty) Acorn Atoms at £115 including p&p/ins. | 
additional interface boards are available to fit inside | ie Seen | 
the casing. Extra 64K RAM, Colour, Printer, Please debit my Access/Barclaycard | 
Laboratory, Cassette, 6522, 80x25 VDU, Analogue, Pima bed | 
Econet etc etc allowing the user to build a very Block Letters Please 
sophisticated application machine. Full details of | ie: | 
all accessories, disc pack, software etc are supplied | a | 
with each machine. [ SDPRESs: | 
The language used by the ATOM is BASIC, | | 
the language used by most personal computers. 
The Atom’s version is very fast, making it | | 


; é Sane SIGNATURE: E4 
ideal for real time applications. ee ee —J 
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When you need to update yourself with all 
that is available in the “Do-it-yourself” 
market, then you need the Hobby Herald. 

Packed with product information essential 


to the electronics enthusiast, this new 
electronics catalogue lists over 60 exciting 
products ranging from All Purpose Cutters 
to Verobloc, the solderless breadboard. All 
products are available throughout the U.K. 
from over 200 stockists. 


Alternatively ordering 
products through the 
Herald is simplicity 
itself, and you can pay 
by either cheque, 
Barclaycard or 
Access. 


SUre YOU gure 
get your copy 

of Hobby Herald by 
ringing 


(04215) 62829. 


BICC-Vero Electronics Ltd., 
Industrial Estate, 
Chandlers Ford, Hampshire, 


SO5 3ZR. 
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advertisemen 


SOLDERING 


RONS AND ACCESSORIES 
SUI 


Model D 50watt 
temp controlled 


From your Local Dealer or Direct from Manufacturers 


oR BREWSTER 


LIMITED Asoo 
B6-88 UNION ST. PLYMOUTH PLI 3HG 
aR LOW AY 51008 Bie TRADE ENQUIRIES WELCOME 


elekior 
COPY 
service 


Photocopies of articles can be ob- 
tained from out of print back issues 
of Elektor. 

Send details of the name of the article 
required and the number of the back 
issue concerned, your name and 
address plus 50p per cost of article 
and 20p for postage and packing. 


SOIAIOS 


Adoo 
1opjeje 
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VELLEMAN KIT K2587 MOSFET POWER BOOSTER- 
— 240 Watt 


Specifications: 


— 240 Watt power at 4 Ohm load 

— Frequency Response: 20-20 kHz + 0.1 dB 
— TDH (1 kHz): 0.05% 

— IMD: 0.07% 

—»Signal/Noise Ratio: 100 dB 

— Damping (4 Ohm-40 Hz): 200 

— Output impedance: 4...8 Ohm 

— Input Sensitivity: 800 mV 

— Quiescent current compensation 

— Thermal protection: 75°C £5% 

— Short Circuit Protected 

— Heatsink, toroidal transformer and all 


assembly parts included. £ 140.57 + VAT. 


MORE NEW KITS IN THE VELLEMAN RANGE: SEND FOR FREE ILLUSTRATED CATALOGUE OF 
K2580) % oc. ee se ce be Electronic powerswitch dimmer COMPLETE RANGE, PRICE LIST AND DETAILS OF 
258i enh Saree Stereo Volume and tone control STOCKISTS TO: 

KZ 502 Mieco Sass Beach Stereo audio input selector ae : . 

D583 ee ae a ee ee ae Heating controller (Overseas enquiries, please send two international postal 
KOS 84 etre ut ee an Microprocessor precision timer coupons) 
R258 oe a ek ch id tos, Ge ae ee BN Codelock 


K 25868 isc chips 8s ee seen Serial controller/emulator VELLEMANI 


K2588 i kanes Bekele 3 Channel sound to light unit (U.K) LIMITED 


NEW MEMBRANE KEYBOARDS — 12. 5:0, BOx 30, 
PLUS keys+common: 16 keys-matrix sold St. Leonards on Be 

WITH or WITHOUT legends for hobby- East Sussex TN37 7NL 
ists and engineers. Tel: 0424 753246 


WVarshalll's 


A. MARSHALL (LONDON) LTD 
LEADER TEST EQUIPMENT VELLEMAN KITS 


Full range stocked. Scopes, single and For beginners and professionals. 

double trace, Generator, frequency coun- EPROM programmers to light dimmers. 
ters, Transistor checkers, etc. Send large S.A.E. 

Send large S.A.E. for data é 


A. Marshall (London) Ltd. 
Electronic Component Distributors 
85 WEST REGENT STREET 
GLASGOW G2 20D 
TELEPHONE: 041 332 4133 


THANDAR/SINCLAIR 
Multimeters, thermometers, frequency 
counters, generators etc. 

Send large S.A.E. for data 


BICC VERO 


Send large S.A.E. for Hobby Herald 
and price list 


ANTEX 


Send large S.A.E. for price list and cata- 
logue 


10p EACH 


PIHER 


Resistors and Presets 


SIFAM KNOBS 


%and Ywatt 0.15 watt 15 mm—21 mm, Knobs Red, grey, black 


carbon film 0.3 watt 
Send large S.A.E. for data 


Send large S.A.E. for catalogue and price 
list 


All full spec to 
manufacturer specifications 
top brand names 


ELECTROLUBE 


Electronic cleaning solvent Freezer, 
lacquer, oil, etc Send S.A.E. for data sheet 


MARSHALL’S HAVE MOVED 


Lock stock and barrel to Scotland. 
Better stock/better service 


Please add p&p 60p + VAT 15% 


WHERE TO FIND US 


9-5.30 MON TO FRI 
9-5.00 SAT 
EXPRESS MAIL ORDERS 


WE REGRET WE CANNOT 
ANSWER MAIL ORDER/ 
STOCK ENQUIRIES 


MAIL ORDER 
041-332-4133 
SHOP AND STOCK 


vit 
¥ 


Fd 

weSTREGENEST ACCESS/BARCLAYCARDS | WITHOUT ANS.AE. ENQUIRIES 
3 WELCOME SAME DAY SERVICE 041-332-4133 
PAM vsarswaces SAME DAY | Bree) ff TRADE AND EXPORT TRADE 

WEST GEORGE ST <G= SERVICE ENQUIRIES WELCOME 041-332-4135 
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AUTO-ELECTRONIC PRODUCTS 


KITS OR READY BUILT 
ELECTRONIC IGNITION 


JOTRA EREROT DISCHARGE > Is the PERFORMANCE SMOOTH. The more powerful spark 


Plecironize 
Resign 
Yasn Morten Wot. 5%, 


YOUR CAR 


AS GOOD AS iT COULD BE 7? 


Is it EASY TO START in the cold and the damp? Total Energy 
Discharge will give the most powerful spark and maintain full 
output even with a near flat battery. 


* Is it ECONOMICAL or does it ‘go off’’ between services as 
the ignition performance deteriorates? Total Energy Discharge 
gives much more output and maintains it from service to 
service. 


& Has it PEAK PERFORMANCE or is it flat at high and low revs. 
where the ignition output is marginal? Total Energy Discharge 
gives a more powerful spark from idle to the engines max. 
(even with 8 cylinders). 


* Do the PLUGS and POINTS always need changing to bring 
the engine back to its best. Total Energy Discharge eliminates 
contact arcing and erosion by removing the heavy electrical 
load. The timing stays ‘spot on’ and the contact condition 
doesn’t affect the performance either. Larger plug gaps can be 
used, even wet or badly fouled plugs can be fired with this 
system. 


PROTECT 

YOUR CAR 

WITH AN 
ELECTRONIZE 
ELECTRONIC ALARM 


* 2000 COMBINATIONS provided by an electronic key - a 
minature jack plug containing components which must match 
each individual alarm system. (Not limited to a few hundred 
keys or a four bit code). 


3% 60 SECOND ALARM PERIOD flashes headlights and sounds 
horn, then resets ready to operate again if needed. 


3 10 SECOND ENTRY DELAY allows owner to dis-arm the 
system, by inserting the key plug into a dashboard mounted 
socket, before the alarm sounds. (No holes in external 
bodywork, fiddly code systems or hidden switches). Re- 
closing the door will not cancel the alarm, before or after it 
sounds, the key plug must be used. 


* INSTANT ALARM OPERATION triggered by accessories or 
bonnet/boot opening. 


* 30 SECOND DELAY when system is armed allows owner to 
lock doors etc. 


=~ A d Vi 
ccess and Visa 
Welcome. Write or 
Phone Quoting Number 


of Total Energy Discharge eliminates the ‘near misfires’whilst 
an electronic filter smooths out the effects of contact bounce 
etc. 


Most NEW CARS already have ELECTRONIC IGNITION. 
Update YOUR CAR with the most powerful system on the 
market - 3% times more spark power than inductive systems - 
3% times the spark energy of ordinary capacitive systems, 3 
times the spark duration. 


Total Energy Discharge also features: 

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER 
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO 
INTERFERENCE, CORRECT SPARK POLARITY and 
DESIGNED IN RELIABILITY. 


IN KIT FORM it provides a top performance system at less than 
half the price of competing ready built units. The kit includes: 
pre-drilled fibreglass PCB, pre-wound and varnished ferrite 
transformer, high quality 2yF discharge capacitor, case, easy 
to follow instructions, solder and everything needed to build 
and fit to your car. All you need is a soldering iron and a few 
basic tools. 

FITS ALL NEGATIVE EARTH VEHICLES 

6 or 12 volt, with or without ballast. 

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS: 
(Older current impulse types need an adaptor). 


STANDARD CAR KIT £15-90] pus 
Assembled and Tested £26-70 | p.ep. 
£1(U.K.) 


TWIN OUTPUT KIT £24-55 | prices 


For Motor Cycles and Cars with twin ignition systems include 


Assembled and Tested £36-45| VAT 


Don’t Wait Until 
Its too Late ~ 
Fit one NOW! 


>& DISABLES IGNITION SYSTEM when alarm is armed. 


* IN KIT FORM it provides a high level of protection at a really 


low cost. The kit includes everything needed, the case, 
fibreglass PCB, CMOS IC’s, random selection resistors to set 
the combination, in fact everything down to the last nut and 
washer plus easy to follow instructions. 


FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES. 
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS 
AND CONNECTORS PLUS TWO KEY PLUGS 


PLUS 

£24:95| pap. 
£1(U.K.) 

Prices 


ASSEMBLED AND TESTED £ 37-95 | inctude 


VAT 


ELECTRONIZE DESIGN 


Dept. J - Magnus Rd - Wilnecote 
Tamworth B77 5BY 
tel: 0827 281000 


CAR ALARM KIT 


The potential of the bucket 
brigade 


Charge-coupled devices, or CCDs as 
they are usually called, have evolved 
through semiconductor technology. 
Electronics engineers and technicians 
often think of them as ‘bucket- 
brigade’ elements in a circuit, from 
the way they work. But CCDs are 
making a remarkable contribution 
to such highly sophisticated fields as 
astronomy and particle physics. 
Because they are semiconductor 
devices, CCDs are robust, consume 
little power, have a long life and are 
compact. The unit of length used in 
describing them is the micrometre, 
and the extremely small dimensions 
must be remembered when looking 
at explanatory diagrams which have 
to be drawn large. Discussions range 
round charges of, say, only a 
thousand or so electrons, whereas 

a normal n-type doped silicon has 
some 10?? electrons per cubic 
millimetre. With CCDs we are ina 
minute world of microscopic size. 
Indeed, devices can have hundreds 
of thousands of unit cells ona chip 
hardly more than a square centimetre 
in area. 

Furthermore, the manufacturing 
technology is simpler than that for 
integrated circuits, because it 
involves very few successive stages. 
It is based largely on well-known 
techniques used in making field- 
effect transistors. 

The basic, simplified CCD is outlined 
in figure 1, where (a) represents two 
CCD units, A and B. There is a 
charge of electrons in A. If the 
voltage on A is reduced to nothing 
and that on B is raised, the electrons 
travel through the n-type channel 
‘towards B. In this way the charge is 
‘coupled’ or transferred between A 
and B. Part (b) is a somewhat more 
realistic side-elevation, showing the 
silicon p-type substrate (which has a 
deficit of electrons) on the top of 
which is a very thin n-type layer. 
Over this is an insulation layer of 
silicon dioxide. Above them all there 
are the conducting electrodes, which 
overlap but are insulated from one 
another. Depending on the purpose 
of the device, the thickness of the 
substrate may be from 35 to 300 um 
and the n-type layer may be only a 
few micrometres thick. 

The first, essential point to be 
understood is that the doped layers 
are depleted for use in CCDs. That is 
to say, they are deprived of mobile 
carriers, which are electrons in the 
n-type and ‘holes’, or electron 
deficits, in the p-type. This is done 
by applying a reverse bias, or 
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(2) 


(b) Conducting 
electrodes 


SiO, insulation A B 


n-type layer —— 
Silicon p-type ——— 


Glass — —_——— 


Figure 1. Elementary idea of two charge 
elements coupled together via the n-type 
channel and controlled by voltages at A 
and B in sequence (see text). 


opposing potential, of about 20 V. 
It ensures that the n-type layer has 
plenty of space for electrons, often 
described as a conducting layer or 
channel. The depleted p-type layer is 
left negatively charged to a small 
depth, keeping electrons up into the 
channel. 

The arrangement shown is not of 
any practical use, for alternation of 
the voltages on A and B would 
merely keep the charges going 
backwards and forwards between 
them. However, a linear arrangement 
of anumber of elements could be 
useful if we can have a way of getting 
the voltages on the electrodes in the 
correct sequence. This is done by 
what is called a three-phase system. 
If we ass'tme a charge of electrons 
under A (figure 2) and that the 
potential y; is reauced to zero while 
Y is given a voltage, then the charge 
moves from A to B, 3 also being 
zero. Next, y2 is reduced to zero and 
3 given a voltage, and the charge 
moves to C. Next, y3 goes to zero 
and y is given a voltage. The charge 
moves to D. So the correct sequence 
of voltages in time makes the charge 
move along, eventually reaching J, 
where it goes to an amplifier and so 
forth. Obviously, there has to be a 
clocked sequence of voltages in the 
right order. It is obvious, too, that 
there is never a condition where 
there are two or three charges 


contiguous. 

The array so far considered is a /inear 
one. It can be used in analogue 
mode, with each charge differing, or 
digital mode with individual charges 
representing 1 or O. It can operate as 
a shift register, a serial-access store 
in computers, a delay line in 
telecommunications and television 
Circuits and even, suitably modified, 
as a band-pass filter. It has been used 
for aerial surveillance and in other 
practical gear. 

But what has put the CCD into the 
frontier of several fields of scientific 
research and development in the last 
few years is the idea of making it 
into a two-dimensional array, an 
area rather than a line. The reason 
lies in the fact that charges can be 
created in several ways. In the linear 
device, the first charge usually comes 
from preceding circuits and at exit 
goes into another circuit. However, 
when light enters silicon it creates 
charges by photoelectric effect, and 
the spectral range of sensitivity is 
quite wide. Also, if a high-energy 
particle enters an element of a 

CCD array it creates a charge by 
ionization. For these kinds of charge- 
creation the electrodes have to be 
transparent, which is arranged by 
making them of very highly doped 
silicon or of polycrystalline silicon 
instead of metal; they conduct 

well enough. 


Area Array 

If we imagine the linear array of 
figure 2 to be up-ended, with A at 
the top, and turned to show the 
electrode faces, and then add similar 
arrays side by side, we get the idea 
of an area array (except that, of 
course, the whole area is formed on 
one silicon chip). In addition, in 
order to restrain the electrons from 
moving sideways (that is, in the 
direction of the conventional x-axis 
in our imagined picture), so-called 
channel stops are formed from top 
to bottom after every three elements. 
Each stop is an extremely shallow 
channel and consists of very heavily 
doped p-type silicon; when depleted, 
it becomes a strong, negatively- 


Figure 2. Linear arrangement of a CCD. Charge is moved along one element at a time 
from left to right. (Overlaps of electrodes are omitted for clarity.) 
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n-type channel 


Insulating layer 
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charged barrier. A picture-element, 

or pixel as it is known, then consists 3 
of an area covering three CCD poe stops 
elements horizontally and vertically. 
Obviously, the charges in each 

pixel cannot be seen. They are Fs] 
transferred, one row ata time, (ina 
so-called frame-transfer technique, ‘ ONS 
which is not the only way) to a linear 
shift register with its own three-phase 
clock-pulse supply, so that each pixel 
charge is transferred individually into 


n-channel 


circuitry that includes micro- 
processors: the Cartesian co-ordinates : 
and the size of the charge in each a 
pixel are stored and transferred to a 
television screen or visual display 
unit (VDU), on which we can see poubouate oe 
the picture of how the original CCD (200 ie 
light or ionization is disposed, just as Output 
register 


if the area CCD array were a photo- 
graphic plate. 

The advantage of such a CCD image 
sensor for astronomy has been 
described by one scientist for the UK 


Science and Engineering Research NI 
Council in quite unscientific terms: eT NE OMA 

he says the sensitivity is ‘‘staggering’”’. 

One sensor having 576 x 385 pixels 

in a surface of about 15 mm x 9 mm Figure 3. Area array with channel stops to restrain lateral movement of electrons. 


is in use at the Royal Observatory, The pixel, or picture element consists of three CCD elements horizontally and 
Edinburgh. A CCD sensor has been vertically. 


commissioned for the Anglo- 


Amplifier output 


Australian telescope and yet another _ large negative indices, for example is shown in figure 4. An energetic 
for the South African Astronomical 10°” seconds, so measuring them particle hits a target, T. At one 
Observatory. Stars and galaxies and their interactions has become collision it causes the emission of 
extremely difficult or impossible more and more exacting. To do the particles with tracks P, and P2. 

to photograph even with hours of job, highly-sophisticated pieces of Then, perhaps a couple of millimetres 
exposure can now be recorded in apparatus such as the bubble further on, it has another collision 
minutes. chamber have been devised. Now, that gives rise to particle tracks Q, 
The need in high-energy physics is with the high sensitivity and and Q,. Ordinarily it would be 
quite different. As everyone now resolution of CCD image sensors, impossible to differentiate between 
knows, many particles have been together with the easy processing the Ps and Os but with a CCD 
identified and given strange names, of the results by computers, technique it should be possible to 
with properties such as ‘beauty’ and _ physicists have yet another refined measure what happens with a 
‘charm’. Most of them have lifetimes tool to use. precision of a few micrometres. 
expressible only with the help of One experiment with four sensors C.L. Boltz, Spectrum 182. 


Figure 4. Four CCD plates arranged to detect secondary particles from the collision at Q. 
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low-power digital 
thermometer 
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E. Schmidt 


continuous 
operation for 
more than 

6 months 
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A large number of digital thermometers are available at present. Elektor has 
also kept up with the trend and published a standard digital thermometer with 
liquid crystal display in the October 1982 issue. Why is it that only a few 
months later we are coming out with a successor to the circuit already 
published? The thermometer described in this article can be operated 
continuously for more than six months without changing the battery. That is 
quite an achievement and already makes our last thermometer circuit appear a 


little obsolete! 


In spite of the wide choice of devices avail- 
able, digital thermometers have not yet 
become fully accepted. The advantages are: 
the temperature can be clearly read off ata 
distance; the response time is very short and 
the temperature sensor can be installed at 
some distance from the unit. 

In contrast to the usual mercury and 
‘pointer’ thermometers, however, the elec- 
tronic version requires its own power source. 
Of course, it is also much more expensive. 
It seems, therefore, that digital thermometers 
will only become more popular when the 
problem involving price and energy con- 
sumption has been at least partially solved. 
Special ICs are needed for this type of 
circuit, but the investment is worthwhile. 


The circuit 


In principle, this thermometer consists of 
two main circuit components (see figure 1). 
These are the temperature sensor IC2, whose 
output voltage is proportional to the tem- 
perature, and the analogue-to-digital con- 
verter IC1, which converts this voltage value 
to the corresponding binary number and also 
has the task of driving the liquid crystal 
display. 

The analogue-to-digital converter ICL 7136 
(IC1) is a chip with an extremely low 
current consumption, approximately 50 yA, 
which operates according to the dual-slope 
principle. With a reference voltage of 
100 mV which must be applied to it 


2 [He 


1C1 
ICL7136 


Co ry 
“UCU U I 


Uptat 


Ic2 
ICL8073 


82175 1 


between REFLO and REF yy, its measuring 
range is then + 199.9 mV. 

Thus the converter directly indicates with 
proper polarity the voltage applied to its - 
inputs IN,,9 and INq]. The sign is positive 
if the potential applied to INy] is higher 
than that at IN]; in the inverse case, a ’’"—” 
appears on the display. The frequency of the 
internal oscillator is adjusted with external 
components Cl and Rl. At the specified 
values, a clock frequency of approximately 
16 kHz is obtained; this means that the 


ICL 7136 executes approximately one con- 
version per second. Polycarbonate or poly- 
ester capacitors should be chosen for C1, C3 
and C4 to keep the measuring error of the 
A/D converter less than 0.1°C (0.1°C corre- 
sponds to 1 LSB). The backplane signal must 
be inverted to generate the decimal point. 
This is performed with transistor Tl and 
resistor R6. An alternative is to utilise a 

BC 549C with a 4M7 base resistor. 


oP 


The temperature sensor ICL 8073 (IC2) 
operates with a supply voltage of approxi- 
mately 5 V which is presented to it by 
the A/D converter at the +Up and TEST 
terminals. The 100 mV reference voltage for 
the A/D converter is presented by the sensor 
between UpEf and —Ug. The 1 mV/K volt- 
age which is proportional to the temperature 
(with respect to —Up) is generated at 
Uptart. This signal is applied to the 
measuring input of the A/D converter via a 
lowpass network consisting of R3 and C5. 
At 0°C (corresponding to 273 K), therefore, 
an output voltage of 273 mV is present. As 
already mentioned, the difference voltage 
between INq] and IN},¢ is indicated by the 
A/D converter. Thus a voltage of 273 mV 
must be presented to the IN],© input in 
order for the LCD to display the value ‘0’ at 
0°C. This is achieved by dividing down the 
reference voltage UBG (approximately 

1.23 V) via potential divider R4, P1, R5 and 


U (Vv) ———_» 


300 400 


600 800 1000 


t(h)) | —————> 
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low-power digital 
thermometer 
elektor april 1983 


Figure 1. The circuit of the 
low-power digital ther- 
mometer mainly consists 
of two special ICs and the 
liquid crystal display. 1C2 
Operates as a temperature 
sensor. IC1 evaluates the 
voltages of IC2 and drives 
the LCD. The operating 
current drawn by the 
entire circuit does not 
exceed 150 yA. 


Figure 2. Typical charac- 
teristics of a 9 V alkali- 
manganese battery. With a 
minimum battery voltage 
of 6.2 V and average load 
resistance of 75 kQ, the 
operating time obtained is 
approximately 5400 hours! 
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by adjusting preset potentiometer P1 to 
obtain exactly 273 mV at INLo. The tem- 
perature sensor ICL 8073 draws a current of 
approximately 50 yA. 


Energy consumption 


A typical current consumption of 120 uA 
can be expected for the entire circuit. To 
calculate the life of a 9 V battery, the data 
sheet of the VARTA 4022 alkali-manganese 
battery was taken as a basis; this includes 
the typical discharge characteristics under 
continuous load using resistances of 

100 2...5kQ. These curves are shown in 
figure 2. The entire thermometer circuit 
operates quite happily with supply voltages 
of 12 V to approximately 6.2 V. Taking 
6.2 V as the lower limit of battery voltage 
and an average load resistance of 75 kQ2, the 
group of curves can be extrapolated to 
obtain an operating time of approximately 
5400 hours. This corresponds to continuous 
operation for more than 7 months. It is 
quite possible, however, that longer or 
shorter operating times will be achieved 
because the calculations relate to typical 
data for the discharge characteristic and 
current consumption of the temperature 
sensor and of the A/D converter. In general 
though, the typical data are met by approxi- 
mately 50% of the components. 


Precision 


Linearity of the thermometer depends 
almost exclusively on the temperature 
sensor, because the specifications of the 
ICL7136 A/D converter are so good that its 
error contribution can be discounted. The 
ICL8073 temperature sensor can be pro- 
cured in different classes of precision and 
specified temperature ranges. Its transfer 
characteristic has the form shown in figure 
3a. The thermometer can be aligned at any 
temperature with preset potentiometer Pl. 
The slope of the characteristic is needed 
to be able to calculate the measuring error 
in the region of this alignment point. In this 
case it is practical to replace the curve by a 
straight line as an approximation, as shown 
in figure 3a. After the 25°C alignment the 
ideal characteristic is shifted as shown in 


3a 


mex. non linearity 


ideal characteristic 


straight approximation line 


Temperature 
specified temperature range > per 


82175 - 3a 


b 


Voltage 


Temperature 


82175 - 3b 


figure 3b. If one calculates the error of the 
lowcost ICL8073 JIUT sensor, whose speci- 
fied maximum linearity error is +1.5°C over 
the temperature range 0. . . 70°C, the 
resultant maximum error is +0.2°C over a 
range of +5°C around the alignment point. 
The highgrade ICL8073 KIUT sensor would 
have a maximum error of +0.026°C under 
the same conditions. A slight, additional 
measuring error is caused by the tolerance of 
the reference voltage presented to the A/D 
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Figure 3. The linearity 
error of the thermometer 
in the region of room 
temperature is best 
indicated by these 
characteristics. If, for 
example, alignment was 
performed at 25°C the 
resultant maximum error 
is +0.2°C over a range of 
+5°C around the alignment 
point (figure 3b). Figure 3a 
shows the real and ideal 
characteristics for the 
specified operating range. 
In the region of the 
alignment point, the 
characteristic curve is 
approximated by a 

straight line. 


Components are mounted 
on the board in three 
layers. The capacitors and 
resistors form the first 
layer... 


oh alia 
Pai 


converter by the sensor; its value should be 
exactly 100 mV. However, this error is 
mainly noticeable at the limits of the 
measuring range and is negligible in ambient 
temperature measurements. 


Construction and alignment 


Construction of the digital thermometer 
using the printed circuit board of figure 4 
requires some care. The thermometer is 
constructed in three levels. Fit all passive 
components first. The capacitors within the 
socket for IC1 (IC contact strips) must be 
bent over to prevent them from protruding 
beyond the contacts. Incidentally, these 
capacitors must be fully encapsulated in 
plastic to prevent short-circuits. 

The contacts used for the liquid crystal 
display can be of the same type as those for 
IC1. It is better, however, to use the more 
solid, plastic-base type. 

The temperature sensor IC2 can be directly 
inserted into the p.c.b. or solder pins can be 


inserted in its place, to allow its connecting 
leads to be soldered on later. 

IC1 forms the second level of the ther- 
mometer module. The liquid crystal display 
is mounted on it in piggyback fashion. Care 
should be taken to produce a strong mechan- 
ical design, i.e. so that IC1 and the display 
are firmly seated in their sockets. 

Since the thermometer is particularly 
suitable for measuring room temperature, on 
account of the sensor used, the ‘comparison 
method’ is utilised for simple alignment. In 
the Elektor laboratory a standard alcohol 
thermometer was used as a reference. P1 is 
adjusted to obtain its value on the LCD. An 
occasional comparison between the two 
readings indicates whether the low-power 
digital thermometer is accurate. It may be 
necessary to readjust Pl. Incidentally, there 
is no on/off switch in our circuit. With a 
current consumption of 150 wA such a 
switch seemed an unnecessary luxury! | 
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...and IC1 is mounted 
above them, as the second 
layer (using IC contact 
strips). The third layer is 
the LCD display, pro- 
ducing the final result on 
the first page of this 
article. 


Figure 4. Track pattern 
and component overlay of 
the dual-clad, through- 
contacting thermometer 
p.c.b.. It is constructed in 
three levels. Care should be 
taken to produce a strong 
mechanical construction. 
As an option, the sensor 
can be directly inserted 
into the p.c.b.. 


Parts list 


Resistors (1/8 W): 

R1,R3,R6 = 560 k 

R2= 180k 

R4 = 82k 

R5=22k 

P1 = 10k preset 
(multiturn) 


Capacitors (see text): 
C1=47p 

C2 = 150n 

C3=470n 

C4=100n 

C5=33n 

C6 = 2u2/25 V tantalum 


Semiconductors: 

T1 = BS 170 or BC 549C 
(see circuit description) 

IC1 = ICL 7136 (Intersil) 

1C2 = ICL 8073 JIUT 
(Intersil) 


Miscellaneous: 

9 V compact battery with 
terminals and leads 
3%-digit liquid crystal 

display: 

Hitachi LS 007CC, 
H 1331C-C 

LXD 43D5R03 
Hamlin 3901, 3902 
Norsem NDP 
530-035A S-RF-P1 
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100 pV in, 
100 mV out 


Photo. The complete 
MC/MM phono preamp 
module. Once all the 
connecting wires are in 
position, it is a fairly rigid 
construction. 
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The phono preamp is an important part of the Prelude, or indeed of any audio 
system. Gramophone records are still the recording medium that offers the 
highest quality, provided a good cartridge and preamp are used. Most of the 
really good cartridges are the moving coil type, and these require a step-up 
transformer or, as is more common nowadays, a so-called pre-preamp. 

The phono preamp and the moving coil pre-preamp described in this article 
are designed to form a single module. This can be incorporated in any audio 
system, although it is intended as part of the Prelude. 


MC/MM 
phono preamp 


A phono preamp must do two jobs. It must 
boost the output from a moving magnet 
(or ‘dynamic’) cartridge to a sufficient level, 
and it must modify the frequency charac- 
teristic in a precisely-defined way. Figure 1 
shows the theoretical recording charac- 
teristic as a set of bold straight lines, running 
from lower left to upper right; the thin line 
running through these is the actual charac- 
teristic. To achieve a flat overall response, 
the inverse characteristic must be applied 
during playback; this is the thin line running 
from upper left to lower right in figure 1. 
Achieving this type of characteristic may 
seem quite a feat, but in fact it is mainly a 
question of ensuring that a set of normalised 
RC time constants are included in the 
preamp. For once, the Americans agree with 
us: their RIAA response corresponds to the 


European IEC specification. Reading from 
left to right in figure 1, the first time con- 
stant is 3180 us: this causes the response to 
fall at 6 dB/octave from about 50 Hz. Then 
we come to 318us — this tends to flatten 
out the response above 500 Hz — almost 
immediately followed by 75 us, which 
leads to a further 6 dB/octave slope above 
2120 Hz. 

Knowing what time constants are required 
is one thing; knowing where to insert them in 
the circuit is another. There are two basic 
possibilities: you can either use passive RC 
networks, or you can include them in a 
feedback loop to obtain active filters. 
Obviously, since there are three time con- 
stants to be included, you can also include 
one or two as passive networks and the rest 
as an active network. Some of the possi- 


U (dB) playback 


characteristic | 


t+ 
rding 


teristic 
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bilities are illustrated in figure 2. 

A passive filter can be mounted at the 
preamp input, as shown in figure 2a. This 
has the disadvantage that the signal level is 
drastically reduced at high frequencies 
(—30 dB or so!) before it reaches the input 
stage. This is asking for a poor signal-to-noise 
ratio. 

So, try it the other way: mount the RC net- 
works at the output, as shown in figure 2b. 
Now we run into a new problem: the input 
signal is at such a level that it will not only 
mask the noise, but there is a good chance 
that it will drive the preamp into distortion! 
The most common approach is shown in 
figure 2c. The RC networks are included in 
the feedback loop. Provided the circuit is 
properly designed, this can give quite good 
results» However, the system shown in 
figure 2d is even better: the two lower 
time constants are included in the feedback 
loop, so that there is little risk of over- 
loading the preamp. The third RC network, 
however, is included as a passive filter at 
the output. This means that the higher 
frequencies are passed through the preamp 
at relatively higher levels, thus improving 
the overall signal-to-noise ratio. As an added 
bonus, this system makes it slightly easier 
to design a good preamp: rolling off the 
frequency response of an amplifier towards 
higher frequencies tends to lead to insta- 
bility! 

Reading between the lines in the last para- 
graph, it will be obvious that the circuit 
described here corresponds to figure 2d. 


The moving-magnet preamp 


The right-hand section of figure 3 should by 
now be familiar: basically, it is the ‘discrete 
opamp’ that is used throughout the Prelude. 
The circuit was discussed at length in the 
articles on the headphone amplifier and the 
line amplifier, so there is little point in 
repeating the whole story here. 

In a nutshell: the input stage is a differential 
amplifier (T1, T2) with a current source in 
the commoned emitter line (T3). The 
collector output currents are combined by 
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Figure 1. The frequency 
characteristic used when 
cutting a record (lower left 
to upper right), and the 
response required during 
reproduction (upper left 
to lower right). 


Figure 2. The official time 
constants can be included 
in the preamp in several 
ways. Purely passive 
networks can be used, 
either preceding (2a) or 
following (2b) the pre- 
amp; or the networks can 
be included in the feed- 
back loop (2c). The 
solution shown in figure 
2d (two time constants 

in the feedback loop and 
one as a passive network 
at the output) gets the 
best of both worlds. 
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Figure 3. The complete 


Parts list for MC pre- 


circuit, with moving coil 


pre-preamp and moving 


magnet preamp. Additional 


input sockets are provided, 
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so that the input impedance 
can be tailored to suit 


R5, 


R2... 


R13,R13’ = 822 


R14,R14’= 150 Q 


R5’ = 1k5 


R25 
R6,R6’,R7,R7'= 15k 


any particular cartridge. 


R15,R15’ = 100 k 
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Capacitors: 
C1,C1'= 120 p 
C2,C2',C3,C3’ = 220 u/4 V 


C4,C4',C5,C5’ = 10 u/35 V 
C6,C6’ = 22 
C7,C7',C8,C8’ = 330 n 


Semiconductors: 
T1,71',74,T4',T5, 
T5’ = BC 550C 
T2,T2',T3,T3',T6, 
T6’ = BC 560C 
1C1,1C1' = 7812 (5%) 
1C2,1C2’ = 7912 (5%) 


Miscellaneous: 

S1 = 2-pole, 3-way p.c.- 
board mounting rotary 
switch 

extension spindle for 
$1, with front-panel 
mounting bearing 
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Figure 4. This board 
actually consists of two 
parts that must be 
separated. The larger 
section is for the moving 
coil pre-preamp; the 
smaller piece is for 
mounting the input 
selector switch. 
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Figure 5. The p.c. board 
for the moving magnet 
preamp and that for the 
cinch input sockets. These 
boards must be separated 
before mounting any 
components. 


means of a current mirror (T4, T5) and explained above. This means that the re- 

passed via a Darlington stage (T6, T7) with sponse is flat above about 500 Hz, with a 
a current source as collector load impedance _ gain of 50 set by the ratio of R8//R9 to R7. - 
(T8) to the class-A output stage (T9, T10). From 500 Hz down to 50 Hz, the response 
The feedback loop (C5, R7...R10andC3) rises at 6 dB/octave; below 50 Hz, the gain 
includes the first two time constants, as is again constant (500, set by the ratio of 
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Parts list MM preamp 


Resistors: 
R1,R1'=1M 
R2,R2’= 120k 
R3,R3’= 100 2 


R4,R4’,R5,R5‘ = 270 2 
R6,R6’,R13,R13' = 4k7 
R7,R7'= 180 Q 
R8,R8’,R9,R9' = 18k 
R10,R10’ = 82k 
R11,R11’= 33k 
R12,R12’,R15,R15' = 1k8 
R14,R14',R16, 

R16’ = 820 2 
R17,R17',R18, 

R18'= 472 
R19,R19'=1k 
R20,R20’ = 330 k 
R1x,R1x",R2x, 

R2x' = see text 


Capacitors: 
C1,C1l'=1u 
C2,C2'= 100p 
C3,C3' = 220 u/6 V 
C4,C4'= 10 n/16 V 
C5,C5' = 39n 
C6,C6’ = 68 n 
C7,C7' = 2u2 
C8,C8’,C9,C9'= 100 n 
C10,C10’ = 6n8 
C1x,C1x',C2x, 
C2x' = see text 


ll 


Semiconductors: 

T1,71',T2,T2',T3,T3', 
T8,T8',T9,T9’ = BC 550C 

T4,T4',T5,T5',T6,T6',T7, 
T7',T10,T10' = BC560C 


Miscellaneous: 

14 metal cinch sockets, 
screw-mounting 

8 cinch plugs for 
Rx and Cx 


R8//R9 + R10 to R7). The third time con- moving magnet inputs. These are shown at 
stant, causing the response to roll off above the left in figure 3. There are actually three 
2120 Hz, is the passive output network sockets for each of these inputs: one for the 
(R19, C6 and C10). signal input, and two for impedance matching 
There are three inputs, selected by means (Rx and Cx). This is explained in detail in a 
of $1: the moving coil pre-amp and two separate article (‘RC equalizer’), elsewhere 
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in this issue. Note that the basic input 
impedance of the preamp is 107 k (R1//R2), 
so that four 82 k resistors must be inserted 
in the Rx positions to obtain the ‘standard’ 
47 k input impedance. 


The moving-coil preamp 

Moving coil cartridges give a beautifully 
‘clean’ signal, but at a very low level 
(100...500 uV). This means that a ‘pre- 
preamp’ must be included between the 
cartridge and the ‘normal’ moving magnet 
preamp. 

The pre-preamp is the left-hand section in 
figure 3. It is a fairly simple-looking circuit, 
but it is designed for extremely high per- 
formance — in particular, the signal-to-noise 
ratio must be exceptional in this application. 
A fully-complementary class-A design is 
used. Tl .. . T4 give high gain, and T5 and 
T6 are the output drivers. The gain is set by 
R14 and R13 in the feedback loop; very low 
values are used to obtain an extremely low 
input noise figure. The gain of this pre- 
preamp is 20; overall, from MC input to 
phono preamp output, this means that the 
gain is 1000. In other words, 100 yV in 
will give 100 mV out. 

The DC setting is determined by R2, R3, R6 
and R7; the current through the input devices 
is determined by R4 and R5. This means 
that anyone who feels like experimenting 
with different input transistors can easily 
set the optimum collector current by mod- 
ifying these two resistors. 

The positive and negative supplies are 
derived from the main +15 and —15 V rails. 
Integrated 12 V regulators are included, 
mainly to ensure that no hum, noise, inter- 
ference spikes or whatever can possibly 
reach the pre-preamp. 

The input impedance is approximately 
100 (2: suitable for practically all moving 
coil cartridges. If an even lower impedance is 
desired, the value of Rl (and R1’) should 
be reduced accordingly. 


Construction 

Although the moving-magnet preamp and 
the moving-coil pre-preamp are both com- 
plete units that can be used separately, we 
will only discuss the construction of the 
complete phono input module — using both, 
in other words. Even if the pre-preamp is not 
(yet) needed, it is best to use both boards to 
obtain a reliable electrical and mechan- 
ical construction, No components need 
be mounted on the second board in that 
case. 

As can be seen in figures 4 and 5, both 
boards consist of two sections. Before doing 
anything else, these must be separated. The 
small piece from the moving-magnet board 
is intended for cinch-type input sockets; 
the piece that is cut off the other board is 
used to mount the input selector switch. 

As usual, good quality components should 
be used; R7...R10, C5 and C6 should be 
5% types or better. When all four boards are 
complete, the one with the input sockets is 
mounted at right-angles at one end of the 
moving-coil board (on the component side 


near the electrolytics) with the connections 
MCL, |, MCR and | mating correctly. These 
four connections run from the track side of 
the cinch board to the component side of 
the moving-coil board. 

The next step is to mount a set of connec- 
tion wires. The four sets of three cinch plugs 
must be interconnected, if this was not done 
earlier, and a longish lead is soldered to the 
1 connection on the free edge of the cinch 
board (on the track side). Four wires (4 or 

5 cm long) are soldered to connections 
MM1L, MM1R, MM2L and MM2R on the 
selector switch board, again leading back from 
the copper track side. Two shorter sections 
(2 cm or so) are connected to MCL and 
MCR on one long edge of this board, and 
another pair to points MML and MMR on 
the opposite edge. 

Having done all this groundwork, it is a good 
idea to compare all the bits with the photo 
of our prototype. When the MCL and MCR 
leads from the selector switch board are 
mated to the corresponding points on the 
moving-coil board, the four long leads from 
the switch board should reach easily to the 
cinch connectors. Note that the indications 
near the leads correspond to the four sockets 
that they must connect to. These leads can 
now be shortened to length and soldered to 
the sockets. Next, the moving-magnet board 
can be mounted (component side facing in); 
this involves two leads from the selector 
switch board and one from the input sockets. 
Finally, five interconnections are made be- 
tween the two preamp boards — note that 
they all run straight across. 

The completed module can now be mounted 
on the Prelude bus board. Unless you are 
very lucky, the switch shaft will have to be 
extended. If the rest of the modules are also 
in position, including the tone control unit 
described this month, you can proceed to 
the first test. With either of the MM inputs 
selected, no noise should be audible; for the 
MC input, a faint hiss may be audible with 
the volume control turned fully up. Not to 
worry: you’ll have to turn the volume down 
again before putting on a record! 


Input impedance matching 


To get the best out of a dynamic (moving 
magnet) cartridge, the input impedance of 
the preamp must be properly matched. This 
is dealt with in greater detail elsewhere in this 
issue, but a few points are worth noting. 
The input impedance of this preamp is 
approximately 107 k, parallel to 25 pF. Asa 
first approximation, as mentioned earlier, 
four 82 k resistors can be mounted in the Rx 
sockets, This brings the impedance down to 
47k. In practice, most cartridges tend to 
give best results when loaded with approxi- 
mately 300... 500 pF; bearing in mind that 
the cable capacitance can be anything from 
50 pF up to a few hundred pF, it is worth 
experimenting with several values for Cy 
(from zero up to about 470 p), to see which 
gives the best results. 

So much for the analogue section of the 
Prelude. All that remains for the next few 
issues are some final comments, practical 
tips, and the remote control unit. K 
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with transfer letters, the lettering soon 
wears off because of repeated finger press- 
ure. However, these switches have an in- 
clined surface at the front of the moving 
upper part. If this inclined surface is 
marked (character height 2.1mm) the 
lettering is not subjected to wear. 

In order to mark the fronts of digitast 
switches that have already been soldered 
in, there are two possibilities: the switch 
must either be unsoldered or the moving 
upper part must be separated from the 
lower soldered part of the digitast switch. 
Thesecond possibility can be implemented 
quite simply by pressing the upper half of 
the switch first backwards and then gently 
upwards. The upper part then jumps out. 
To insert it again, only a slight pressure 
from above is required to engage the upper 
part once more. 


Lettering here 
(2.1 mm) 


os 


Direction of 
pressure 


The pushbutton is 
pressed towards the rear 


p\ 


Upward pressure 


National filter with application 
fault 


We are grateful to an observant reader for 
pointing out that the ‘Applikator’ in the 
September 1982 issue, concerning the 
National Semiconductor MF 10 filter mod- 
ule, contains a pretty silly mistake. 

In figure 6, a Butterworth 4th order low- 
pass filter with a cutoff frequency of 
2kHz was assembled by connecting two 
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Slave flashgun powered by the 
mains 


course he is right. The only problem is 
that particular attention must be paid to 
electrical safety because of the lack of 
isolation from the mains. It did not take 
long to design the circuit. We have not 
yet tested it, but the circuit has been 
assembled from well-proven circuitry 
including the ‘’Slave flash trigger’ de- 
scribed in the 1982 Summer Circuits issue. 
The flash tube and ignition transformer 
are available by mail order and from some 
electronic component shops. The sensi- 
tivity greatly depends on the size of solar 
cells SZ1 and SZ2. When switch S1 is 
closed the flash energy is doubled. The 
100 ohm resistor in the lead limits the 
charging current to values which are suit- 
able for electrolytic capacitors and the 
mains. 


Crescendo coils and S/N ratio 


Some questions were raised regarding 
winding of the 2 x 10 turns of coil L1 in 
the Crescendo power amplifier. This is 
clarified in the drawing. 

Readers have also pointed out that the 
signal-to-noise ratio is missing from the 
‘Technical Data’. There is not much that 
can be measured; with no signal applied 
to the input, the output is absolutely 
quiet. Expressed in decibels, the figure is: 
SNR greater than 110dB, referred to 
rated power. 


2nd order filters in series; each of these 
two filters also had a cutoff frequency of 
2 kHz, 

Of course, that simply will not work! 
When connecting filters in series, both 
the Q and the cutoff frequency of each 
individual filter must be determined, in 
accordance with the filter type. The 
correct filter data are specified in the 
figure. 


%e MF 10 


=| 


12 dB/Oct 


% MF 10 


\ on 
12 dB/Oct 


0=054 Q=131 
fo = 1438 Hz fo = 2780 Hz 83004-2 
fig. 4 fig. 4 


The result is that the simple circuit of 
figure 7 cannot be used. In order to 
achieve different cutoff frequencies for 
the two filter sections, at least one of 
them must be constructed according to 
figure 4; here the cutoff frequency not 
only depends on the clock frequency but 
also on the ratio R2:R4. Another poss- 
ibility is to apply two different clock 
signals (corresponding to the desired filter 
cutoff frequencies) to the two clock in- 
puts CLKa and CLKg in the circuit of 
figure 7. 


Marking of digitast switches 


Here is a tip from a reader: 
If the tops of digitast switches are marked 


There is a requirement for a slave flashgun 
for taking a series of pictures indoors 
without the inconvenience of recharge- 
able or disposable batteries. Powering the 
unit from the mains would enable it to be 
used at any time. But why follow the 
usual procedure of mains voltage — low 
voltage — high voltage? A reader points 
out that it should be possible to use the 
mains directly without a transformer. Of 
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The membrane switch — or foil switch as it is becoming popularly known — is 
almost too good to be true. The switch is both reliable and inexpensive. These 
two factors coupled with its ‘science fiction’ appearance can provide the basis 
for a very elegant and economical keyboard that the more conventional switch 


cannot hope te match. 


membrane 
switches 


the 
super-switch 
of tomorrow? 
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If Asimov had been a hardware designer 
instead of a science fiction writer we would 
have had the membrane switch about twenty 
years ago! They really do have the aura of 
space-age technology. The most striking 
point about them is their appearance, they 
are, quite literally, wafer thin. This fact, 
paradoxically, is a disadvantage from the 
psychological point of view, they just don’t 
look as if they can possibly be very reliable 
— but they are! 

From the aesthetic point of view, a key- 
board consisting of membrane switches has 
no equal. They can be any colour you like 
(including black), are dust proof, rust proof 
and would probably suffer no harm if they 
went through the washing machine a couple 
of times! 


How is this list remarkable of advantages 
achieved? The illustration in figure 1 will 
help to answer many of the questions. The 
‘exploded diagram’ shows the total absence 
of ‘working parts’. No springs, rockers, gold 
plated sliding contacts, in fact, not even a 
terminal! Each switch consists of four layers 
of plastic foil that are common to all the 
switches in the keyboard. 

The top layer of plastic is the actual key- 
board panel, the part that is touched when 
the switch is operated. This can be coloured 
by a special printing process and can take 
any design or pattern that is desired. Further, 
the keyboard itself can be any shape that 
comes to mind, including, in some cases, 
bending round corners. We would like to see 


the toggle switch that does that! 

The switch contacts are carried on two 
layers of flexible plastic and these are 
separated by a third layer of polythene foil. 
This ‘spacer’ has holes or cutouts in it that 
coincide with the switch contact areas in the 
upper and lower foils. When the front panel, 
or ‘keyboard’, is pressed, the upper contact 
layer us locally distorted allowing the two 
contact areas to ‘make’. The contact areas 
are made from silver, graphite or a mixture 
of both. The insulating layer or spacer is 
only a few thousandths of an inch thick and 
therefore operating pressure is very low. This 
creates the misconception that the membrane 
switch is a true ‘touch’ switch, that is, a 
capacitively coupled solid state switch. As 
‘we have seen, this is not the case. 

The complete keyboard is connected to the 
outside world via a flexible connecting strip. 
This normally pushes into an edge connector 
on a printed circuit board but it can also be 
soldered directly onto a board if needed. 
However, soldering such a thin (plastic!) 
strip is fraught with much difficulty and is 
not encouraged. 


Advantages 

The manufacture of a keyboard consisting of 
membrane switches is very easy. It is also 
economical due to that fact that a number 
of keyboards can be printed on a single 
sheet and then cut out. 

The operation of a switch is simple, a soft 
touch is all that is required. If necessary a 
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light can be fitted behind the switch to show 
that it has been operated as anybody who 
has ordered a ‘Big Mac’ can recall. 

The complete keyboard is entirely water and 
dust proof. Corrosion is also not a problem 
as very few chemical substances can attack 
the plastic foil used. 

Mounting the keyboard is simplicity itself — 
it is usally backed with a self stick material 
and the whole keyboard is just placed on a 
sheet of aluminium and that is that! 

As mentioned previously, shape can take 
many forms for any number of applications. 
This keyboard has no fear of that horror 
of horrors — the office coffee. Good kKey- 
boards have been known to die instantly 
from a liberal dose of this but the foil 
keyboard carries on quite happily. A good 
scrub down with a mixture of nitric acid 
and liquid methane will obviously be required 
at a later date to remove the stuff but 
operation is unimpaired. 

Cost always rears its ugly head when any- 
thing good comes along but in this case there 
is a happy ending. The complete keyboard 
can be produced at a fraction of the cost of 
conventional keyboards. 

What about long term reliability? With no 
moving parts what can go wrong? A persist- 
ently strong finger may make some im- 
pression after a hundred years or so but it 

is unlikely! 

So we now have what appears to be the 
super switch of the century. Does it have no 
Achilles heel? 


Disadvantages 


If one is ill-advised enough to attempt to 
switch 10 amp loads with our switch it 


reveals a marked tendency to get somewhat 
‘soggy’ — in a very few microseconds! (It 
also creates severe bluntness of the fingers.) 
In all fairness, the restriction to 100 mA 
loads can not really be classed as a disadvan- 
tage as that is more than enough to carry 
out the purpose for which it was intended. 
Whether high current versions will eventually 
be produced is yet to be seen. 

Switch configuration looms large on the 
disadvantage side of the fence. We have a 
choice — press to make — or nothing! Not 
even a single pole changeover. Here again, 
for their alloted task in life, that of a key- 
board switch, this is sufficient. 


Where to use membrane switches 


As we have seen, the membrane switch will 
not make the conventional switch in its 
many varieties instantly redundant. It is also 
not really economical where just one switch 
is required. However, when keyboards are 
considered it leaves the competition gasping 
for breath, especially when cost is con- 
sidered. 

The Elektor 7-day multi-time switch that is 
published in this issue makes use of a 
membrane keypad. It is available from the 
Elektor ESS service. i 


Technical details 
thickness: 
operating pressure: 
contact separation: 
load current: 


approximately 1mm 
1—2N 
approximately 0.2 mm 
100 mA at 30 V 


contact resistance: <€ 1002 

switching time: 1 ms 

service life: > 10° operations per 
contact 


operational temperature:—30°C to +65°C 
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Figure 1. Membrane 
switches consist of four 
layers of plastic foil. The 
secret of the switch lies in 
the holes in the spacer. 
This is where contact is 
made between the upper 
and lower foils when a 
keypad is pressed. 
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The convenience of remote-control for television sets is fairly well-known. 
The Interlude brings the same armchair operation to the world of hi-fi audio: 
volume, balance, tone, even input select — all controlled from the ‘ideal 


listening position’. 


Although this unit is intended as a plug-in module for the Prelude, it is almost 
a complete preamplifier in its own right. You only need a little ingenuity, a 
few hard-wired potentiometers and a power supply! 


interlude 


To provide a preamplifier with a remote- 
control facility, the first step is to ensure 
that all its controls can be operated by 
means of a DC voltage. The input selector 
switch, for example, could be replaced by 
a box of relays or by so-called analogue 
switches. However, relays are expensive and 
require heavy-duty drive circuits; con- 
ventional analogue-switch ICs are not bad, 
but they are not really good enough for a 
top-notch audio system. 

The analogue controls (volume, balance and 
tone) are even more difficult. An ideal 
solution would be to use some kind of 
motor-drive for the potentiometers: just 
think of the gimmick-value of a knob that 
is rotated by a ghostly hand! Yes, and 
just think of the (mechanical) problems. 
Another alternative would be to use OTAs 
(Operational Transconductance Amplifiers) 
as electronic potentiometers. Unfortunately, 
their performance tends to be below par. 
To cut a long story short: any type of 
remote-control system in an audio installation 


will have some disadvantage. Either it will 
be mechanically clumsy, or it will be ex- 
pensive, or both; and if it is not too ex- 
pensive, the quality will almost certainly 
be less than that offered by a more conven- 
tional preamplifier design. The solution 
chosen for the Prelude gets the best of 
both worlds, in a surprising way: use two 
preamplifiers! The Prelude itself is a top- 
quality design, using conventional controls. 
When switched from ‘manual’ to ‘remote’, 
its control section is cut out of circuit and 
replaced by a remote-conirollable preamp: 
the Interlude. 


This circuit configuration made the name 
‘Interlude’ an obvious choice. Similarly, the 
infra-red transmitter and receiver (to be 
described in forthcoming issues) are called 
the ‘Maestro’ and ‘Conductor’, for an 
obvious reason: how else would you call 
someone who controls a musical performance 
from a distance? Not ‘recording engineer’, 
‘tonmeister’ or ‘producer’, surely! 


D1 D2 D3 D4 
e) @) @) 


Second best? 


As mentioned above, activating the Interlude 
means that the quality must suffer. This is 
the price of convenience. However, the 
overall specifications are not at all bad, as 
shown in table 1. The Interlude may not be 
XLent, but it certainly is hi-fi. For just two 
ICs, as shown in figure 1, that’s not bad. 
These two, the National Semiconductor 
LM 1037 and LM 1035, are in a friendly 
environment of course: the input selector, 
IC1, only needs to select inputs of adequate 
level (approximately 100 mVpms). These 
are provided by the tuner, tape deck or 
whatever, or by the existing phono preamps 
in the Prelude. The control amplifier, IC2, 
needs a fairly high signal level (1 VRmg or 
so) and this is provided by the existing line 
amplifier. 


The circuit 


IC1 is the equivalent of a double pole switch 
with four positions. Depending on the logic 
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Table 1 


Typical technical data 


Distortion factor 

(at 1 kHz, 1 Vems Output): 
Frequency range (+0, —1 dB): 
Signal-to-noise ratio 

tuner, aux, tape: 

MM1,MM2: 

MC: 
Tone controls: bass (40 Hz): 

treble (16 kHz): 

Cross-talk (20 Hz... 20 kHz): 
Volume control, range: 
Balance control, 

attenuation of 1 channel: 


20Hz... 


+1dB... 


Ic2 


LM 1035 


UAE 98 


< 0,15% 


20 kHz 


>75dB 
> 65 dB 
>55dB 
+15dB 
+15dB 
>40dB 

80 dB 


—26 dB 
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Figure 1. The circuit of the 
Interlude merely consists 


of two ICs. 
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Figure 2. Cable instead of 


infrared. This figure shows 


an inexpensive way of 
testing the Interlude. It 
also shows how a simple, 
small preamplifier can be 
built with one four pole 
switch, four potentio- 
meters and the Interlude 
printed circuit board! 


Figure 3. Terminals +B 
(15V),A...D’, Eand 
E’, F and F’, G and G’ 
and L are wired so that 
the printed circuit board 
can be ‘plugged’ into 
the bus board of the 
Prelude. 
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levels at control inputs D1 . . . D4, the cor- 
responding signal inputs A...D(A’...D’) 
are switched to output E (E’). In order to 
select an input, a voltage of 2.5V...50V 
must be applied to the corresponding con- 
trol input. At a control voltage of less than 
1.0 V the corresponding input is inhibited. 
Resistors Rl .. . R4’ provide the bias voltage 
for the IC inputs and also determine the 
input impedance (in conjunction with the 
potentiometers on the connecting board). 
Outputs E and E’ are low-impedance. The 
gain of IC1 is 0 dB (unity gain). 

IC2 contains six electronic potentiometers; 
volume, treble and bass require one poten- 
tiometer each, times two for stereo. Balance 
control is achieved by varying the volume 
potentiometer. The latter also has the widest 
adjustment range: more than 80dB. The 
treble and bass controls give symmetrical 
cut and boost: +15dB at 16 kHz and 
40 Hz, respectively. 

The input signal for IC2 comes from the 


@! 


ee 


line amplifier of the Prelude, which delivers 
approximately 2 Vrms. This signal (at points 
F and F’) is reduced to the optimum input 
level of 1 Vrms for the IC by means of 
R17/R18 and R17'/R18’. 

The control voltage for the potentiometers 
at terminals H ...M can vary between 0 V 
and the voltage at point TP (5.4 V). A load 
of up to 5 mA can be connected to point 
TP (potentiometers, for example). 

The IC offers an additional feature which is 
not exploited in the Prelude: a loudness 
facility. In order to make use of this optional 
function, pin 7 must be connected to 
pin 12 instead of pin 17. 


Construction 


The printed circuit board is mounted on the 
bus board in much the same way as all the 
other boards in the Prelude. The connec- 
ting wires are fitted to points +B (15 V), 
A...D’,Eand E’, F and F’, G and G’ and 
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1. As usual, the short lengths or wire (about 
2 cms) are soldered in place and then bent 
parallel to the board. This very economical 
‘edge connector’ is fitted and soldered to the 
bus board in the position shown in figure 3 
on page 2-20 of the February 1983 issue. 
The printed circuit board must be fit with 
the component side facing to the left when 
looking at the front of the Prelude. 

Sockets for the remote control connections 
can be mounted on the rear panel of the 
case just behind the printed circuit board. 
Either one ten pole socket can be used or, 
perhaps more economically, two five pole 
sockets. These latter can be ordinary DIN 
sockets but, to avoid confusion, they should 
be of different configurations (for instance, 
one 180° and the other 270°). 

The Prelude is now ready for remote control. 
The circuits for the infrared transmitter and 
receiver will be published next month. 
Meanwhile, the circuit shown in figure 2 can 
be used for testing. | 


Parts list 


Resistors: 


R1...R4,R1’...R4' = 
100 k 
R5...R8,R17,R17' = 


RQ...R12=47k 

R13...R16,R25,R25' = 
100 k 

R18,R18' = 18k 

R19’... R22, 
R19’...R22'=1M 

R23,R23’ = 330 k 

R24,R24' = 4k7 


Capacitors: 
C1...C4,C1'...C4', 
C12...C15=220n 
C5 = 100 u/10 V 
C6,C7,C7',C9,C9’,C18, 
C18’ =10yu/16 V 
C8 ,C8'=470n 
C10=100n 
C11 = 47 w/10V 
C16,C16'=10n 
C17,C17' = 390n 


Semiconductors: 

1C1 = LM 1037 (National 
Semiconductor) 

1C2 = LM 1035 (National 
Semiconductor) 


4-39 


RC equalizer 
elektor april 1983 


frequency 
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magnet 
cartridges 


Figure 1. The electrical 
equivalent circuit of a 
moving magnet cartridge, 
connected to the pre- 
amplifier by a cable. 
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equalizer 


Anyone who has purchased a record player 
or amplifier after extensive listening tests in 
a hi-fi studio will have noticed two things: 
1. Each record player and each amplifier 
sounds different. 
2. The new piece of equipment sounds 
different at home than in the shop. 
One should not be tempted into resignation 
in the face of these idiosyncracies of audio- 
electronics. These differences in sound have 
a perfectly rational explanation and can be 
measured. The only question is how. 


1 


Record player 
R:; 


Cable 
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MM preamplifier 


Moving-magnet cartridges must be 
terminated with the proper impedance 
in order to achieve optimum sound. 
This article attempts to clarify the 
electro-acoustic factors involved 

and presents a simple and inexpensive 
method of obtaining a great 
improvement in sound response. 


Cause and effect 


The causes of the differences in sound can 
be found in the construction of a moving 
magnet system, and are explained by the 
equivalent circuit of this type of pick-up in 
figure 1. The stylus is connected to a small 
permanent magnet. Coils are arranged in its 
magnetic field and the field variations caused 
by stylus movement are converted to a 
varying voltage by these coils. 

This type of coil has many turns. Since there 
is very little space in the cartridge, the wire 
used for the windings is very thin. In addition 
to the coil inductance (L: 200 mH... 1H), 
this leads to a considerable internal resistance 
(Rj: 200 2... 1000 22) and capacitance (Cj: 
coil and cable, up to 100 pF). 

Cartridges are designed to exhibit a flat fre- 
quency response when terminated with a 
particular impedance. In conjunction with 
the terminating impedance, the influence 
of L, Rj and Cj is neutralised. The DIN 
standard specifies a terminating impedance 
of 47 k/400 p. 

Everything would therefore seem to be in 
order as long as Cj, + Cy + Cp result in 
400 pF, and Ry and Rp in parallel have a 
value of 47 kQ). 


But things are seldom so clear-cut. Manu- 
facturers of cartridges and hi-fi equipment 
tend to interpret this standard as ‘merely 

a guide’. Cartridges are actually designed for 
terminating impedances of 33kQ....100 kQ 
and for terminating capacitances of 80 pF .. 
.. | nF; and readers who follow the tests in 
hi-fi magazines will have noticed that the in- 
put impedances of preamplifiers for magnetic 
pick-ups often deviate considerably from 
the values specified. Only so-called high- 
end equipment is provided with a means of 
selecting the input impedance. 

It is therefore no wonder that different 
performance is encountered when record 
players and amplifiers are combined in a 
system. 


Phono-equalizer 

Since we cannot change the cable capaci- 
tance C], anymore than we can change the 
construction of the pick-up system, the only 
solution is to match the preamplifier. 
Within certain limits, this is possible without 
modifying the unit, using a so-called phono- 
equalizer. This accessory is a box which 
is inserted in the line to the pick-up (or 
‘phono’) input of the amplifier. Various 
capacitors and resistors can be switched in 
parallel with the input by means of push- 
buttons or other switches. In view of the 
very low cost of the components used in this 
accessory, it is clear that one is mainly 
paying for the technically sounding name 
‘phono-equalizer’. Furthermore, there is no 
quarantee that this accessory will result in 
any improvement. 

According to the usual operating instruc- 
tions, a record with plenty of overtones 
should be played and different settings 
should be selected on the phono-equalizer, 
until the sound is ‘right’. In many cases, 
however, the result is merely a difference 
in sound and not a technical improvement. 
At any rate, it is not a solution worthy of 
the name ‘hi-fi’. 


RC equalizer 


A better solution is to use an RC equalizer. 
As shown in figure 2, this accessory for 
home-construction simply consists of a 
metal box with two input sockets, two out- 
put sockets and four extra sockets. 

The input and output sockets are intercon- 
nected; the box is therefore inserted in the 
line from the record player to the amplifier 
like a phono-equalizer. The extra sockets 
are intended to accept Cinch plugs con- 
taining a small capacitor or resistor. 

In this way we have the equivalent of a 
phono-equalizer, i.e. a facility to connect 
capacitors and resistors in parallel with the 
input of the amplifier, but at much lower 
cost and with more flexibility. 

The sockets must be insulated from the 
metal case; this is important to avoid hum. 
The easiest way to achieve this is to use 
plastic washers of a suitable diameter. The 
metal case then has an earth from the turn- 
table, which is usually separate on most 
record players, and another terminal for 
the earth conductor to the amplifier. 


oo 


RC-Equaliser 


Record player 


Incidentally, an RC equalizer of this type 
is already provided in the latest Elektor pre- 
amplifier — the Prelude. 


Equalising 
We now have a box with which we can con- 
nect capacitors and resistors as desired. So 
far so good. But what values do we need? We 
could consult the manufacturer’s literature 
to establish what load impedance is required 
by the cartridge and what input impedance 
is provided by the preamplifier. Alterna- 
tively, we can use a test record. This should 
include a sinewave sweep from 50 Hz to 
20 kHz or so. 
Measurements can be done by ear, with the 
aid of the test circuit of figure 3 and a con- 
ventional, analogue multimeter. With the 
RC equalizer in circuit, we can now set to 
work, 
1. Set the tone controls to their midpoints 
or, even better, switch them off if poss- 
ible; cancel all filters (subsonic, loudness, 
etc.). 
2. Play the record with the sweep, and adjust 
the volume record to obtain a readable 
deflection on the multimeter (test circuit 
connected to the loudspeaker output). 
3. If the deflection remains constant at high 
frequencies (+ 15% of the value for low 
frequencies is acceptable), the system is in 
order and no RC equalizer is needed. 
If, however, the deflection clearly changes 
as the frequency rises, continue with the 
actual alignment: starting with small values 
for C (LO pF...) and high values for R 
(1M...), solder capacitors and resistors 
into the Cinch plugs. With the capacitor 
plugs and resistor plugs inserted in the 
auxiliary sockets, play the record with the 
sweep again and observe the deflection on 
the multimeter. This is repeated with differ- 
ent values of C and R until the flattest fre- 
quency response is obtained. It should be 
noted that C and R are mutually inter- 
active. 
If the frequency response can only be 
worsened with the RC equalizer, the input 
impedance of the preamplifier must be 
too low already. This means modifying the 
input circuit, but this is best not attempted 
without a circuit diagram. ‘| 
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Figure 2. The RC equalizer. 
Since it only consists of 


‘a box with six Cinch 


sockets and four additional 
plugs, it is considerably 
less expensive than a 
commercially available 
phono-equalizer. 


1N4148 


Figure 3. This test circuit 
allows even the highest 
frequencies to be measured 
with accuracy. It is con- 
nected in parallel with 

the loudspeakers. 
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The last time we published a single-chip programmable timer was way back in 
May 1979 and the circuit became very popular (and still is). However, the IC 
used at the time is now a little ‘thin on the ground’ and it’s about time the 
subject was brought up to date. The circuit here uses the TMS 1601 from Texas 
Instruments, a single-chip microcomputer specifically designed for this purpose. 
It doesn’t, as the subtitle may suggest, actually stop and start time itself (that 
article will be published in an earlier issue) but it will do almost anything else. 
Sophistication doesn’t end there either. The front panel that is available from 
the EPS service also contains the keyboard, consisting of built-in membrane 
switches. This represents another first for Elektor and gives the finished project 


a very professional appearance. 


7-day 
timer/controller 


a micro 
computer 
controlled 
time switch 


442 


The TMS 1601 timer/controller IC from 
Texas Instruments forms the basis of this 
circuit and, as can be expected, carries out 
most of the work. So what does it actually 
do? Briefly, it isa single-chip pre-pro- 
grammed microprocessor dedicated to timer 
applications. It forms a 24 hour clock using 
seven-segment LED displays and provides 
four outputs that can be programmed for 
daily or weekly cycles (or both). It will 
also display the days of the week. With the 
aid of an external RAM (one of the few 
extra ICs) 28 different times can be pro- 
grammed for each output per week. Alterna- 


tively, four switching times for each output 
can be set to repeat daily. In total, this 
means enough switching times per week to 
take care of Coronation Street and Dallas 
and egg for breakfast every morning and 
still open and shut the garage door morning 
and night (weekdays only) without even 
struggling! Oh, and don’t forget the porch 
light! 

Contrary to what you might expect, pro- 
gramming this unit is a fairly simple matter. 
For example, say that the porch light needs 
to be switched on every saturday evening 
for a certain period of time. Using the 
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112 different times. It 


can even provide a four- 


day week if asked! 


4-43 


7-day timer/controller 
Elektor April 1983 


Missing link? 

For complete flexibility, it 
should be possible to 
program a mixture of 
‘weekly’ and ‘daily’ times 
in one switching sequence. 
Unfortunately this is not 
possible — contrary to the 
manufacturer’s specifi- 
cations — as we discovered 


when testing our prototype. 


We have been informed 
that there is indeed an 
error in the programming 
mask for the chip. TI is 
reluctant to correct this, 
which seems rather a 
pity — 


Ed. 
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keyboard, key in the day of the week 
followed by the switch-on time and then 
the switch-off time. That's all there is to 
it! Alternatively, if the porch light needs 
to be switched on every evening, as it 
probably will, simply press the ‘DAILY’ 
key. 

All switching times that are stored in memory 
can be displayed whenever required. Each 
or all of them can be deleted or modified 
easily. There is also a ‘reset’ facility that 
may be of interest to people who have 
an application involving repeated 24 hour 
cycles, but more of that later. 

One other mode of operation exists that can 
be very useful. It is possible to switch any 
output manually at any time without affect- 
ing the program stored in the memory. This 
has the added advantage that the timer can 
also be used as a central control point for 
all the appliances that are connected to it. 
Appliances can be connected to the timer 
via relays or solid state switches. These in 
turn can be mounted in the appliance itself 
or in the same housing as the timer. This 
allows the possibility of driving equipment 
using only low voltage wiring, a useful 
asset in a number of situations. 

A final detail that is not the least in import- 
ance. The circuit has been equipped with 
emergency battery backup. This ensures 
that in the event of a mains failure the 
clock continues to run and the memory 
remains intact. 


The circuit diagram 


About a dozen or so years ago, the detailed 
description of the circuit diagram for this 
project would probably have required a 
small book! Fortunately this is not the 
case today as a glance at the circuit dia- 
gram of figure 1 will show. The heart of the 
circuit is IC7, the TMS 1601. This IC is a 
dedicated timer/controller microprocessor 
and we would not get anywhere without 
it (in this circuit at least). It contains an 
internal clock oscillator, 4K byte ROM, 
512 bit RAM and the four-digit seven- 
segment display decoder and multiplexer 
among other bits and pieces. Quite a tally 
for one IC! 

The keyed in information is stored in an 
external RAM, IC6. Three of the address 
lines for this memory are driven directly 
by IC7 while the others are controlled by 
a shift register, IC5. In its turn IC5 gets 
its information from output R9 of IC7, 
clocked in by a signal derived from output 
R11 (IC7). 

The output control relays (or solid state 
switches if preferred) are switched via 
buffers (N8 ...N11) from the R12...R15 
outputs of IC7. An important point to note 
here, the quiescent current of the output 
devices must not exceed 80 mA. The LEDs 
D19...D22 indicate the state of each 
output. 

The membrane keyboard is connected 
between outputs RO...R9 and K1 and 
K2 of IC7. The key functions will be de- 
scribed later. The four seven-segment dis- 
plays are multiplexed by IC7. The digit 
select outputs are RO...R3 and these 


are buffered by display drivers N1...N4 
in IC9. Segment control is from outputs 
00...07 and here transistors Tl to T8 
are the buffers. The remaining display 
outputs R4...R9 take care of the rest 
of the LED indicators (16 in all). It will 
be as well to list what these are. LD1 to LD4 
are of course the seven-segment displays. 
These are accompanied by: a decimal point 
(D44), the days of the week (D32 . . . D38), 
the memory input LEDs (D24 ...D27), an 
LED for the ‘reset’ (D28) and ‘period’ keys 
(D29) and finally the LEDs for the ‘on’ and 
‘off’ keys (D31 and D30 respectively). 

The clock signal for IC7 is devired from 
the 50Hz mains frequency and taken 
from the secondary winding of the trans- 
former. The waveform at this point is used 
to synchronise the 7555 (IC4) which is 
connected as an astable multivibrator 
with a frequency of — 50 Hz! This appar- 
ent ‘over-engineering’ not only gives us a 
good square wave for the clock signal but 
it also serves as a clock oscillator if the 
mains supply fails. The frequency setting 
componenis in this case are resistor R2 and 
capacitor C5. This leads the story on to the 
power supply (emergency and otherwise). 
Two voltage levels are required for the 
circuit, —5 V and —9 V. Both are achieved 
by the use of voltage regulator ICs. The 
—9 V is the province of IC2; the —5 V 
supply consists of two sections, the supply 
for the display (IC1) and the rest of the 
circuit (IC3). 

In the event of a mains failure (when 
panic sets in round the freezer!) the 7 
NiCad cells take over — but not quite 
everything. The —9 V for IC4 and IC5 
together with the —5 V for ICs 5 and 6 
are maintained. This ensures that the 

clock continues to run and the memory 
remains intact. The display, with its 
relatively heavy current consumption, 
must go and so we lose that. The correct 
time is of course retained, it just means 
that it is no longer visible. Also we lose 
the drive to the relays, another heavy 
current consumer. This is not such a 
disadvantage however. How will the 
switched appliances operate during a 
mains failure? Unless of course someone 
invents a NiCad capable of opening a 
garage door by the time this gets into 
print! In the emergency situation the 
current requirement for the whole circuit 
does not exceed 50 mA and the NiCads 
can cope with this for quite a while. If the 
NiCads are to be replaced by non- 
rechargeable batteries R1 and D5 must 
be removed. These two components 
provide a ‘trickle charge’ for the NiCads. 


Front panel controls 


This section can be taken as a small com- 
mercial for our front panels which are 
self adhesive, scratch proof and washable. 
They also have that deep-down colour 
that will not fade if... but enough of 
that! On to the nitty-gritty! 

The layout of the front panel is illustrated 
in figure 2. The control functions (an up- 
market term for keys and LEDs) can be 
decribed as follows: 


: It may come as a surprise but these LEDs indicate the days 
of the week! 


The four digit time display. It is used to indicate the switching 
times during programming. (This is also true for the ‘day’ 
LEDs.) The centre LED flashes once a second. 


: Four LEDs that indicate which of the four outputs is being 
programmed. 


? These LEDs indicate the state of the outputs. 
: This key will switch on one of the outputs during the programming procedure or 
when under ‘manual’ control. The key lights when a switching ‘on’ time is entered. 


: As above, but for ‘on’ read ‘off’! 


: This key is used before entering a time ‘period’ in place of a specific switch off 
time. The LED will light to denote that the next entry parameter will be a period. 


: Similar to above but in this case it is a ‘reset’ time that will be entered and the 
LED will prove the point. 


: The key used to start the clock or to switch the display back to real time 
(after a programming entry for instance). 


: Used to select a particular day during programming or when setting the clock. 


: A switching output can be programmed by operating this key followed by 1, 2,3 
or 4, 


This key is only used to get the clock out of the condition called ‘single reset’. It 
will not be used very often and the reasons for this will be explained later. 


: Remember this key because it will wipe out the entire memory if operated in 
error. It will do exactly the same job if operated on purpose but without anything 
like the same sort of after effects! 


: Deletes an incorrect key entry and clears the display. 


: These are dual function keys depending on the entry order of the 
specific program. 


Figure 2. Ultra-thin mem- 
brane switches make it 
possible for the keyboard 
and front panel to be 
combined into one. The 
transparent covers for the 
display and LEDs are also 
part of the front panel. 
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Parts List 


Resistors: 


R1=2702 
R2 = 39k 

R3=1k 
R4=120k 
R5,R6 = 1k5 
R7,R8,R9 = 10k 
R10 = 2k2 
R11 = 4k7 
R12 = 33k 

R13... R20=332 
R21... R24= 3902 
P1 = 50 k preset 


Capacitors: 


C1 = 2200 w/25 V 
C2,C3,C4 = 22 u/16V 
C5,C8=10n 

C6 = 104/16 V 

C7 = 100 n 

c9=47p 

C10 = 242/16 V 


Semiconductors: 

D1 = Red LED 

D2...D5=1N4001 

D6...D19,D39...D43= 
1N4148 

D20...D38= Red LED, 
3mm¢ 

D44 = Red LED 

T1...78= BC 547 

1C1,1IC3 = 7905 

IC2 = 7908 

1C4 = 7555 

IC5 = 74LS164 

IC6 = HM 6147 (Hitachi) 
or 2147 (NEC) 

1C7 = TMS 1601 (Texas 
Instruments) 

IC8,IC9 = ULN 2003 


Miscellaneous: 

LD1...LD4=7760 

B1 = Bridge rectifier 
B40C1500 

Tr1 = Mains transformer 
12V/1.5A 

Cabinet CL2 AFJ from 
West Hyde 

Connector for keyboard 
contact strip available 
from Technomatic 
Limited 
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Operation = Press the TIME key 


From the word go... 


As soon as power is applied to the circuit 
the four displays will flash figure 8’s and 
the ‘second’ LED stay out. The memory 
will of course be empty and the clock will 
not run. This condition will also occur 
whenever the mains supply is lost and no 
emergency battery backup has been included. 
Need we say more? 


Starting of the clock 

We get off to a good start by using, as an 
example, 17.30 on a Friday afternoon! 
Did you expect 08.00 on a Monday 
morning? 


@ Press DAY 


@ Press FRI 


3 


: The MON LED will 


light and the dis- 
play will show 
00.00. This is quite 
correct because the 
cycle of the clock 
begins at 00.00 on 
Monday and ends 
at 24.00 on 
Sunday. The 
‘seconds’ LED will 
light but not flash. 


: The DAY LEDs 


will now start to 
flash. 


: The FRI LED will 


light continuously 


while the rest of the 
DAY LEDs will go 
out. 

™ Pressthe 1 7 3 O keysin that order. 
This time will now 
appear on the dis- 
play. 

@ Press the TIME key again and the dis- 

played time will be entered into the 


memory. The clock will now 


run — as indicated 
by the flashing 
‘second’ LED. This 
will always be the 
case when ‘real’ 
time is displayed. 


a 
! 
AS 
a 
Pe 
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7-day timer/controller 


Time corrections Elektor April 1983 


Changing the clock time (for British Summer 
Time for example) is almost identical to the 
initial starting procedure with the exception 
that the CLEAR key must be operated after 
the TIME key and before the DAY key. 


Resetting 


As stated previously, the clock cycle begins 
on Monday at 00.00 and ends on Sunday at 
24.00. This can be altered if desired to 
another cycle period of less than seven days. 
If a reset time is entered the clock will, on 
reaching that time, ‘jump’ back to 00.00 
Monday and repeat the shortened cycle 
again. Even this can be changed. If necessary, 


Figure 3. The keyboard is 
attached to the printed 
circuit board by means of 
a flexible flat connector 
strip. It is simply pushed 
into the edge connector 
on the printed circuit 
board. 
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the clock can be made to stay at 00.00 
Monday when it returns there. This is 
called the ‘single reset’ mode and can be 
achieved by the removal of D19 from the 
circuit. When the clock enters into the single 
reset mode it can only be restarted by 
pressing the start key. 

The reset time is entered in the following 
manner (again using 17.30 Friday as an 
example), 

RESET DAY FRI 17.30 RESET. 

The ‘reset’ LED will remain lit for the period 
of time that the reset time is stored in the 
memory. The reset time can be erased from 
the memory by operating the RESET 
followed by the CLEAR MEM keys. The 
stored reset time can be displayed at will 
by operating the RESET key twice in 
succession. 


Manual control of the outputs 

It is a simple matter to control the outputs 
manually if necessary. If, for example, it is 
required to switch on output 1, the sequence 
is: 

PROGR 1 ON and there it is! This output 
will remain on until another (manual or 
program) instruction arrives to change it. 
Pressing the TIME key will cause the normal 
time to reappear on the display. 


Programming switching times 
One point must be made quite clear before 
moving on any further with this section. As 
mentioned earlier, there are two ‘types’ of 
programming times. There is the daily cycle 
where the timing point occurs every day, 
and there is the weekly cycle where the 
specific timing point may only occur once 
during the week (07.30 Friday for example). 
As mentioned earlier, these modes cannot 
be mixed in one program sequence! A 
further point to bear in mind is that if, 
by chance, the same output is switched 
at the same time in either the weekly cycle 
or the daily cycle, that output will just 
be ‘inverted’ from what it was, irrespective 
of what the programs said it should do. 
To program a switch-on time for output 
1, key in: 
PROGR 1 DAY FRI 1730 ON 
Two things may happen after pressing the 
ON key. 
1. It is possible that the display disappears 
for a short period while the program is 
being written into memory. This is not a 
problem and is no cause for alarm. 
2. The number 1 output will be switched 
on if the time entered is earlier than the 
time indicated on the display. 
Entering a ‘daily’ time is almost identical to 
the above program, In this case the DAILY 
key is operated instead of the ‘day’ (FRI) 
key. The sequence of events then, for 
output number 1 to switch off at 23.00 
every evening, would be: 
PROGR 1 DAY DAILY 2300 OFF 
Note that all ‘day’ LEDs will light when 
programming a ‘DAILY’ function. 


Programming hints 
Point 2 mentioned above states that when 
programming switching times that are earlier 


than the time displayed at that moment, the 
output (or outputs) will switch on or off 
depending on the program instruction being 


entered. This can be avoided to a certain 


degree by entering the last switching time 
(that is before the actual time) first. The 
corresponding output will then remain in 
that condition. 

It is not necessary to enter switching times 
in any particular order as the computer deals 
with this problem personally! 

Another tip! It is not necessary to operate 
the PROGR and DAY keys repeatedly when 
entering a sequence of switching times for 
one output. The following example will 
clarify this. It is required that output number 
‘4 is to switch on at 7.00 and off at 12.30 on 
Wednesday. 

PROGR 4 DAY WED 700 ON 

followed by: 

1230 OFF 


Period (PER) function 


Using the PER key is an alternative method 
of indicating the switching off time. In the 
event that output number 3 is to be switched 
on at 9.00 on Monday and remain in this 
state for a period of 6 hours, the program 
would look like this: 

PROGR 3 DAY MON 900 ON 

and then: 

600 PER 

the display will now show the switch off 
time that has been calculated by the com- 
puter and stored in memory (15.00 in the 
example here). 


Displaying and clearing switching times 
Human memories, regretfully, do not 
measure up to the short term performance 
of ‘solid state’ memories. Therefore it is 
quite likely that a reminder may be re- 
quired. In order to display the first pro- 
grammed time for an output, this apparent 
nonsense is entered: 

PROGR 1 PROGR PROGR 

followed by: 

PROGR PROGR 

This will cause all the switching times that 
are stored in memory for that output to 
be displayed in chronological order. If 
nothing has been entered for that output 
the displays will show 8’s and all other 
LEDs will light. 

Clearing the stored switching times is very 
similar to the above procedure. Now the 
CLEAR MEM key must be used when the 
time in question appears on the display. 
This time is then cleared and the pro- 
cessor will display the next switching time 
when the PROGR key is pressed once, 

If necessary, it is possible to clear the 
whole program for a given output in one 
go. For output 1 for example: 

PROGR 1 CLEAR MEM 

For really drastic measures, the whole 
memory contents can be wiped out. 
CLEAR MEM CLEAR MEM 

...and there it was — gone! 


Errors 

... and the last entry is keyed in to complete 
the program and , . . the display starts flasing 
8’s, the ‘seconds’ LED gives up and panic is 
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Figure 4. This drawing 
illustrates the construc- 
tion. The printed circuit 
board, the front panel 
of the cabinet and the 
self adhesive front panel 
form one combined 
assembly. 


about to break out! It’s difficult to decide 
whether to make a dive for the mains plug 
or lift the box up to stop it from scorching 
the table top.. ! 

Panic not, for what you are receiving is 
simply an ‘error’ indication. In this case an 
incorrect key was pressed (the last one of 
course) and this can be rectified by either 
pressing the correct one or using the CLEAR 
key and starting all over again. Don’t you 
just know which method it will be! 

It is also possible for the displays to show 8’s 
but the ‘seconds’ continue to function. This 
is a memory error or ‘overflow’ (caused by 
trying to fill the same memory area twice). 
Afraid it’s back to the CLEAR key! 


Construction 


We really should have a short commercial 
here extolling the undoubted virtues of 
printed circuit boards, front panels and 
membrane-switch keyboards designed 
specifically for the job but we will forego 
that for the moment. Instead we move on 
to figure 3 which illustrates the component 
layout for the printed circuit board. All the 
components shown in figure 1 can be moun- 
ted on this board with the exception of the 
transformer, the NiCad cells, the relays and 
the keyboard. 
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Two components demand particular atten- 
tion and these are the electrolytic capaci- 
tor Cl and the bridge rectifier Bl, These 
are mounted last, not on the front but on 
the trackside of the board. It will be necess- 
ary to place a layer of insulating tape be- 
tween the body of the electrolytic and the 
board to prevent any untoward horrors 
from occuring. 
Keyboards have a history of being rather 
difficult to mount properly. There is all 
that soldering and that great gaping hole 
to cut which never seems to quite line up 
correctly (although it did when you 
started!), This time we have solved the 
problem — as if you didn’t know by now! 
Not one solitary screw is required because 
the membrane switch keyboard consists of 
a number of layers of plastic foil and conse- 
quently is very thin (a matter of a couple 
of millimetres). In fact, it is an integral 
part of the front panel. For a more detailed 
description of membrane switches refer to 
the separate article on the subject elsewhere 
in this issue. 
The front panel, together with keyboard, is 
self adhesive and only needs to be placed on 
the front of the chosen cabinet and pressed 
home. The keyboard contacts ‘come out’ 
on a flexible flat plastic strip which is 
attached to the printed circuit board by 
pushing the strip into a connector that is 
mounted on the board. 
Figure 4 provides an indication of how the 
prototype looks. Construction is straight- 
forward and only requires the usual patience 
and attention to detail. We used a metal case 
so that the entire circuit can be effectively 
screened. This is done by connecting the 
case to the supply zero. It will be found 
preferable to use a case that enables the 
front panel to be removed as there are a 
number of holes that must be cut out. The 
CL2 AFJ case from West Hyde is ideal for 
the purpose as the front panel is both 
removable and exactly to the correct dimen- 
sions. 
The following is a suggested sequence of 
events for construction: 
1. Assemble the printed circuit board. 
2. Cut the holes in the front panel for the 
display, the LEDs and the flexible con- 
necting strip for the keyboard. Do not forget 
to drill and countersink the holes for the 
spacers that will carry the printed circuit 
board on the back of the front panel. This 
will be clear from the illustration in 
figure 4, Take care to ensure that the 
holes line-up with those in the printed 
circuit board. When the front panel is 
prepared, the spacers can be fitted using 
counter-sunk screws. Care taken at this 
stage will handsomely repay the effort. 
It is not a bad idea to cover the inside 
on the front panel with a layer of in- 
sulating material to guard against the possi- 
bility of short circuits. 
3. With great care, fit the self-adhesive 
front panel in place and apply a little 
pressure over all its surface. 
4, Now it is time to screw the printed 
circuit board in position. 
5, Finally the transformer and the NiCad 
cells can be fitted in the interior of the 


4-49 


7-day timer/controller 
Elektor April 1983 


Figure 5. Fully monaural 
calibration is used to set 
the frequency of the 
emergency standby power 
supply. The only other 
requirement is one human 
ear! 
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cabinet. The relays or solid state switches 
can also be mounted now if it is intended 
that they are to live with the rest of the 
circuit. 
If ordinary relays are to used it is re- 
commended that an RC network con- 
sisting of a 100 (2/1 W resistor in series 
with a 100 n/630 V is wired across their 
contacts to avoid interference caused by 
‘sparks’. The rear of the cabinet will also 
require a few holes made for the mains 
supply lead and the switching outputs. 
Do not insert ICs 4... 8 into their sockets 
until the construction of the printed circuit 
board is complete. The same goes for the 
emergency supply and R1 and D5. The vol- 
tage level on the —9 V supply will be incor- 
rect when R1 and D5 are fitted and IC4 and 
IC7 are not. 
When the board is ready connect the trans- 
former, switch on, and check the voltage 
levels from the supply. The preset poten- 
tiometer P1 can now be calibrated (see the 
calibration chapter for this). If everything 
is asit should be, R1, D5 and the ICs can 
be fitted to the board. 
Some finer points: 
a. Mount the LEDs so that they do not 
quite touch the front panel when the 
board is fitted in position. The displays 
can be brought nearer the front panel by 
mounting them in two sockets in ‘piggy- 
back’ fashion under each display. 
Connections to the board by wires 
carrying the supplies and outputs to the 
relays and so on can best be made using 
printed circuit pins soldered to the track 
side of the board. This will allow them to 
be reached quite easily later on. 
The voltage regulator IC] must be mounted 
in some convenient position to use the case 
asa heat sink. If this is not possible then a 
heatsink will be required. Be sure to use an 
insulating mica washer. 
b. The position of the contact strip key- 
board at the back of the front panel is 
shown in dotted lines in figure 2. This 
drawing can be used as a pattern when 
cutting the holes in the cabinet front panel. 
Remember to make an opening for the 
contact strip. 
c. It may be found easier to cut the front 
panel to the exact size before fitting it 


in place on the cabinet front panel. Obvi- 
ously a sharp knife will be needed for this 
purpose, Do not cut off more than 10 mm 
from the top or bottom edges and not more 
than 20 mm from the sides. 


Calibration 


The astable multivibrator (IC4) will always 
be synchronised to the mains frequency 
during normal operation. If an emergency 
standby supply is not to be used then 
calibration of Pl will not be necessary. 
Setting Pl to its mid position will be fine. 
If, on the other hand, an emergency backup 
is fitted then IC4 must be calibrated to 
provide an output frequency of 50 Hz, 
even in the absence of a mains supply. 
Obviously this calibration will be a simple 
matter with the aid of a frequency counter. 
However, a reasonably accurate setting can 
be acheived without it. All that is required 
in the way of test equipment is an ordinary 
crystal earpiece or piezo tweeter. 
It happens like this: 
=® For safety’s sake remove all the ICs from 
the printed circuit board with the excep- 
tion of IC4 and the voltage regulators. 
= Disconnect the power from the mains. 
= Connect the earpiece or tweeter as shown 
in figure 5. 
= Connect the batteries or NiCads for the 
emergency supply. 
= Rotate P1 until the tone from the earpiece 
is as pure as it is possible to get, without 
any obvious ‘beat’, 
That completes the calibration procedure! 
The batteries must again be disconnected 
before mounting the ICs on the board. 


Final remarks 


This last chapter could be entitled ‘Quirks’ 
because that is precisely what it is about. 
Not real problems, just peculiarities that we 
found with the prototype. 

Here is the first. It may happen that the 
display goes off for some seconds when 
a lot of program entering is being carried 
out and the TIME key is pressed. This is 
quite normal and is due to the fact that 
when the processor is very busy it will 
tend to ‘forget’ about the display for a 
short period of time. The clock does in 
fact begin to run as soon as the TIME key 
is operated. 

A second peculiarity. When checking switch- 
ing times being stored in memory by dis- 
playing them, it is possible that the time 
displayed does not correspond to that 
being stored. There is one feasible expla- 
nation for this. The clock switched at the 
instant the time checks were being per- 
formed. In that case, it is certain that 
nothing has changed in the memory! The 
correct information can be displayed by 
first pressing the CLEAR key and then 
continue with the required procedure 
for checking stored switching times, 

Last but not least. The display will flash 
for one full minute at 00.00 (except for 
Sunday at midnight). This was considered 
rather strange but it seems to be normal 
for the TMS 1601 so don’t pay any atten- 
tion to it! K 
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a valuable aid 
in writing 
programs 


Figure 1. Two IC’s, seven 
resistors and seven LEDs: 
the total hardware 
investment. 


You have written your own program. Now it is merely 


necessary to enter the program and run it. In many cases 
however, the bugs are having a field day. Where does one 


start with debugging? The first items to check are the 


contents of the accumulator, the X- and Y-register and the 
processor status register. This is usually the quickest way of 


finding possible errors. 


junior 
program tester 


The circuit of figure 1 should be constructed 
on an additional board which can then be 
plugged into the port connector when 
needed. The program to be tested is provided 
with a BRK command at a suitable point, 
and the BRK vector must point to the start 
of the following test program: 


The register check is not very complicated 
and is a great aid to all Junior Computer 
owners. In order io display the contents of 
the accumulator and of the X- and Y-register 
only a few commands are needed; these are 
contained in the program and ensure that 
the contents of the accumulator and of the 
X- and Y-register are displayed from left to 
right. A few commands are also contained 
in the program for displaying the processor 
status register. Something more is required, 
however. In addition to the software a small 
hardware change is needed; figure 1 shows 
the circuit. Since there is insufficient space 
on the display for hexadecimal represen- 
tation of the processor status register con- 
tents, the flag statuses are displayed bit-by- 
bit (there is not much point in indicating 
the status of the individual flags in hexa- 
decimal notation). The program loads the 
contents of the processor status register into 
port A. An 8-bit data latch, IC1, accepts the 
logic states of the individual flags and dis- 
plays them using drivers N1...N7 and 


LEDsD1...D7. 


/20 
4c 


STA POINTH 
STX POINTL 
STY INH 
PLA Fetch processor 
status register and 


load it into port A 


STA PAD 

LDA #FF 

STA PADD Port A output 

STA PBDD Port B output = 
clock signal for 
FRET nakR7 

JSR SCANDS 

JMP Back to / 


The only escape from the test program is via 
RST 


...N7=ULN 2003 


...D7=LED red 
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The first question that demands an answer 
is: Why do we have a tone control for the 
Prelude? After all, it was stated at the outset 
that we would do our utmost to keep the 
‘processed’ signal as pure as possible and 
now we are suddenly discussing tone con- 
trols. What have they to do with high quality 
reproduction? Not a lot! However, situations 
can arise where a tone control may prove 
rather useful. Of course, a tone control is 
superfluous if everything else is 100% 
OK from the record right through to the 
speakers. Unfortunately, the real world is 
something else and there is often a need for 
some subtle corrections in the frequency 
response, 

A case in point is that of older records. A 
great many collections include records that 
date back ten or more years. These very 
often leave something to be desired in terms 
of quality and it is here that a tone control 
circuit becomes fairly important. We make 
no comment about the average quality of 
records bought today! 

A second argument in favour of tone con- 
trols comes to light when that age-old topic 
of speakers-versus-rooms is broached. Very 
few listeners do not now realise that the 
acoustics of the room have’a significant 
effect on the speaker system in use. In- 
adequacies can be compensated for by the 
educated use of the tone circuit. To a cer- 
tain degree, a ‘cost-effective’ speaker can 


The end is in sight! We have now reached the final constructional article in the 
Prelude series: the printed circuit board for the tone control. This circuit is not 
entirely essential for a control amplifier but it can be useful. This is especially 
true if it has switchable turnover points for the filters. And (the height of 
sophistication! ): a tone defeat switch, enabling the filter circuit to be taken 
out so that the tone controls have no effect on the signal. 


also be given a helping hand. 

It is also true to say that not every listener’s 
hearing is the same, especially if years are 
beginning to tell. We now have a situation 
where a tone control is very necessary. And 
let's not forget Mr Average, a member of the 
vast majority who likes to hear what he likes 
to hear — especially the bass! And what is 
wrong with that, may we ask? 

When all is said and done then, we feel that 
most people would welcome the tone con- 
trol circuit here. The added facility of the 
two switched turnover points for both the 
high and the low frequencies make it quite 
useful. The ‘straight-wire’ fanatics have the 
tone defeat switch to satisfy them. When 
operated this, as its name suggests, takes 
all the tone control elements out of cir- 
cuit. 


The tone control in detail 


The complete circuit diagram of the tone 
control is shown in figure 1. This again 
follows the concept of the line and head- 
phone amplifiers (Tl ...T9). The detailed 
description of the amplifier circuit itself will 
therefore be found in the articles covering 
the line and headphone amplifiers (February 
and March 1983). A lightning trip through 
the circuit goes like this: 

The input is fed to Tl which, together with 
T2, makes up a differential amplifier with a 
current mirror (T4 and T5) in its collector 
lines. The signal is then fed to the output 
stage consisting of T8 and T9 via the darling- 
ton pair, T6 and T7. This configuration pro- 
vides considerable gain. The dc current 
setting of the differential amplifier is taken 
care of by T3, while T10 looks after the dar- 
lington (and therefore the output stage). 
These two transistors are connected as cur- 
rent sources. The input signal is fed to the 
base of T1 while the feedback arrives at the 
base of T2. Part of the tone control network 
is included in the feedback loop. 

It is now time to take a little side-step into 
the tone control circuit because it is slightly 
different from that usually expected. The 
most frequently used tone control circuit 
is the Baxandall. This is an active circuit 
that makes use of the feedback loop of the 
amplifiers. Its principle of operation is illus- 
trated in figure 2a. A frequency dependent 
potentiometer P forms the feedback loop of 
the amplifier: the input signal is present at 
one side of the potentiometer and the out- 
put signal at the other. If we take the im- 
pedance of the left part of the potentiometer 
as Z1 and the impedance of the right side as 
22, then the gain will be ze This means that 
the input and output signals will have the 
same value when the wiper of the poten- 
tiometer is in the mid position. It follows 
then that rotating P clockwise will increase 
the impedance of Z1 by the same amount 
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T1... T3,T8,T10 = BC 550C 
T4... T7,T9’ = BC 560C 


Figure 1. The circuit 
diagram of the tone 
ae control for the Prelude. 
The basis of the circuit 

is a high quality discrete 
opamp that has been used 
in other sections of the 
Prelude preamplifier. 
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Figure 2, The usual 
configuration of a Baxan- 
dall tone control network 
is illustrated in figure 2a. 
The circuit in the Prelude 
is a modified form of this 
(figure 2b). The major 
difference is that the first 
requires a buffer stage and 
the second doesn’t. 


T1' ...73',T8',T10’ = BC 550C 
T4) 5 17,79" = BC 560C 


83057-1 


Figure 3. This figure shows 
those components that are 
included in the high and 
low frequency control cir- 

83057-3 cuits. The component 
BASS TREBLE numbers in brackets refer 
to the capacitors that are 
switched. 
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Parts list 


Resistors: 
R1,R1'= 82k 
R2,R2',R9,R9’,R17, 
R17'= 220k 
R3,R3',R7,R7‘ = 2k7 
R4,R4’ = 2k2 
R5,R5',R6,R6’ = 4k7 
R8,R8’,R15,R15’ = 330 2 
R10,R10’,R11, 

R11'= 1002 
R12,R12’,R14,R14’,R16, 
R16’, R23,R23’ = 1k 

R13,R13’ = 22k 

R18,R18',R19,R19',R24, 
R24’'=1M 

R20,R20',R21,R21' = 6k8 

R22,R22’ = 220 2 

P6,P6' = 50 k (47 k) lin. 
stereo potentiometer* 

P7 P7’= 10k lin. stereo 
potentiometer* 


Capacitors: 
C1,C1'= 330n 
C2,C2’= 120 p 


C3,C3’,C5,C5',C14, 
C14'=22u/10V 
C4,C4’ = 33p 
C6...C9,Cé’.. 
..C9=10n 
C10,C10’,C11,C11' = 68n 
C12,C12',C13, 
C13'= 100n 


Semiconductors: 
T1,T1',T2,T2’,T3,T3’, 
T8,T8’',T10, 
T10’ = BC 550C 
T4...77,74'...77', 
T9,T9’ = BC 560C 


Miscellaneous: 
S4 = 4-pole, 2-way* 
S5 = 2-pole, 2-way* 


* mounted on bus board 
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that Z2 decreases. Depending on the (capaci- 
tive or inductive) characteristic of P, a cer- 
tain part of the frequency range will be am- 
plified more. However, if the potentiometer 
is rotated in the opposite direction the am- 
plification factor will be reduced. The overall 
tone control circuit must have a very low 
impedance in order to avoid any noise prob- 
lems. This implies that a buffer stage must 
be employed at the input of the Baxandall 
tone control circuit. Considering the fact 
that a high quality buffer stage would re- 
quire a lot of components, we opted for 
another circuit that needs only a single am- 
plification stage. 

Our solution. to the problem is presented in 
figure 2b. This shows that the frequency de- 
pendent potentiometer is now placed behind 
the opamp. The operation of this circuit is 
practically identical to the Baxandall tone - 
control. If the potentiometer is rotated so 
the value of Z1 increases and that of Z2 
decreases, this would lower the amplification 
factor while the output attenuation would 
be higher. The reverse is of course true. 

This circuit has one disadvantage when com- 
pared to the usual Baxandall configuration. 
The output must supply a slightly higher 
output voltage to compensate for the output 
attenuation. This could mean that the am- 
plifier will start clipping at higher input 
signal levels but this problem will not occur 


if the presets at the input of the Prelude are 
correctly set. 

The practical circuits for both the high and 
the low frequency tone controls are shown 
in figure 3. It will be noted that a number of 
components lead a ‘double life’. 

Back to the main circuit diagram of figure 1. 
The switched turnover points are provided 
by switches S4 (low frequencies, 400 Hz and 
800 Hz) and S5 (high frequencies, 2 kHz and 
4 kHz). Each switch changes the value of the 
frequency determining capacitors by adding 
a further capacitor in parallel. 

The tone defeat switch, $12, is not shown in 
the circuit diagram of the tone controls. 
Since it has nothing to do with the tone con- 
trols it appears on the circuit diagram of the 
bus board. For the detailed description of 
this board refer to the March 1983 issue. 
The tone defeat switch does just that by 
selecting either the input or output of the 
tone control circuit. If the tone defeat 
switch is ‘in’, the input of the tone control 
circuit is grounded and is therefore prevented 
from supplying an output signal. 


Construction 


The printed circuit board for the tone con- 
trol module is shown in figure 4. There are 
a number of points that require particular 
attention during construction. 

The switches S4 and S5 and the stereo 


potentiometers P6/P6’ and P7/P7’ are con- 
nected directly to the bus board with the aid 
of short lengths of wire. The next step re- 
quires a little more patience. There are two 
sets of connecting links between this printed 
circuit board and the bus board. The row 
nearest the edge of the board are connected 
on the component side of the board while 
the row farthest from the edge of the board 
are connected on the track side. Short 
lengths of wire (resistor offcuts!) are soldered 
in place so that they stick-out from their 
allocated side of the board. Those on the 
component side can be bent to run parallel 
with the board. The same will happen to 
those on the track side but they must first 
be covered with a short length of sleeving 
to prevent any nasties happening. Take note 
that the component side of the tone control 
board faces towards the right when looking 
at the front of the Prelude. A little patience 
is needed when fitting the ‘edge connector’ 
into the mother board to ensure that prob- 
lems do not arise. 

The Prelude is now complete and testing can 
begin. If visitors are present — prepare to act 
nonchalant! A signal source will of course be 
required and a tuner will be suitable for this 
purpose. An amplifier and a pair of speakers 
would also be convenient! After checking to 
see that all switches and controls are as they 
should be — just switch on! 
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Figure 4. The printed 
circuit board of the tone 
control stage. There are 
two rows of connecting 
points that must be con- 
nected to the bus board 
by short wire links. 


This is an extremely dangerous 
moment! As soon as the Prelude 
bursts into life — as of course 
it will — your visitor will 
suddenly realise 
that an electronics 
geniusis standing % 
right in front of him. 
Without hesitation, 
he will proceed to off- 
load. an assortment of 
tape recorders that don’t, 
televisions that sometimes 
do and a micro-miniature 
radio that was fine before it 
‘fell’ in the bath! Then there is 
this battery razor that keeps run- 
ning down and... 

Next month we will have a short 
article concerning ‘last-word’ points 
of note and things! Not to be missed! 
Meanwhile, enjoy a pleasant period of 
trying out your favourite records on the 
Prelude. Don’t forget to listen to the music 
sometimes... | 


programmable darkroom 
timer 
elektor april 1983 


programmable 
darkroom 
timer 


convenient |C 
allows simple 
construction 


Many amateur photographers will be interested in this ‘ 
circuit: a programmable timer for seven preselectable times. 
The time can be adjusted in two ranges (up to 99.9 s and up 


to 999 s), Fourteen keys are used for programming. When the 
start key is pressed, the time countdown can be observed on 

the display. The preset value then reappears on the display. There is therefore no need for repeated 
entering of the proper exposure time. 
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The advantages of a programmable darkroom 
timer are well known. Most manufacturers 
now try to make their equipment as simple 
to use as possible. An LED display and 
programming via a keyboard have almost 
become standard features, Clearly, however, 
these features are not inexpensive. Elektor 
has therefore taken the opportunity here to 
present this circuit of a darkroom timer 
using a special IC as a low-cost alternative to 
commercially available units. A printed cir- 
cuit board has also been developed, thus 
allowing many amateur photographers to 
meet their requirements at last. 


The timer IC: WD 55 

Since the circuit of figure 1 chiefly consists 
of timer IC WD 55, we shall examine the 
characteristics of this IC in some detail. The 


manufacturers describe their product as a 
versatile timer module which can replace all 
mechanical timers in control engineering. 
Without wishing to dispense free publicity, 
we can nevertheless say that this IC is ideally 
suited to our application. 

The device is a 4-bit microprocessor with on- 
chip (preprogrammed) ROM. In other words, 
all the characteristics described in the follow- 
ing are already provided, except for a few 
which are selected externally. The processor 
can operate in two modes: as a key-pro- 
grammable timer/controller, the internal 
RAM is used as a data memory and a 4 digit, 
7-segment display provides the readout. 

In its other mode, the processor operates as 
an on/off timer: switches or diodes serve as 
data memory and data readout; there is 
therefore no need for a display. 
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Incidentally, the principle of such a timer 
was presented in the ‘wide range darkroom 
timer’ in the October 1981 issue. The two 
modes are selected by means of a diode 
between pin 38 and pin 15 of the IC. If 
the diode is omitted, as is the case in this 
application, the processor operates as a key- 
programmable timer/sequence switch. In this 
mode a keyboard and a 4-digit, 7-segment 
display are required. The processor can 
then be utilised as an ideal darkroom timer. 
Figure 1 shows the complete circuit. 


Programming 


The timer is programmed via a keyboard 
arranged in a 4x 4 matrix. Table 1 shows 
the functions assigned to the individual 
keys. The cross-hatched boxes show that 
certain functions are or can be permanently 
selected with these connections. 

Fourteen keys are needed to make the 
timer freely programmable. Each keystroke 
is acknowledged by a beep from the piezo- 
electric buzzer. Thus it is also possible to 
use a sensor-type, touch-keyboard. However, 
one imperfection is associated with this key- 
actuated operation: the operation is only 
initiated when the key is released (except 
for the stop-function). But one quickly 
becomes accustomed to this, 

The key functions in detail: 

ADVANCE: this key is used to step through 
the memory (RAM) stages. There are seven 
stages altogether, allowing several different 
times to be programmed. With each key- 
stroke, the memory number on the extreme 


Table 1 


Display 


Time 
(499 also possible) 


82048 


82048 


Figure 1. The circuit of the 
darkroom timer consists of 
little more than a special 
timer IC. A keyboard is 
used for programming. 


Table 1. Functions of the 
timer IC when used as a 
darkroom timer. 


Outputs: 

pin 19 — relay 

pin 25 — piezo-electric 
buzzer 
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Parts list 


Resistors: 
R1,R2,R4,R5 = 10k 
R3 = 33k 

R6 = 4702 

P1= 10 k preset 


Capacitors: 


C1=220u/25 V 

C2= 1/25 V tantalum 
C3,C5 = 330n 
C4=1y"/25V 


Semiconductors: 

D1...D13=DUS 

D14...D17= 1N4001 

LD1...LD4=TIL313 
(common cathode) 

T1= TUN 

IC1 = WD-55 Pronto Elec- 
tronics (01-599-3041) 

IC2 = ULN 2003 

IC3 = 7812 


Miscellaneous: 

Tr = mains transformer 
15 V/0.5 A sec. 

S1...S14 = Digitast SR 

$15,S16 = double-pole 
changeover switch 

$17,818 = single-pole 
switch 

S19 = double-pole 
mains switch 

Bz = piezo-electric buzzer 
(e.g, PB 2720) 

Re = 12 V Siemens pcb 
relay V23027-A0002 
(electrovalue) 


Figure 2. All the com- 
ponents of the darkroom 
timer can be mounted on 
this p.c. board (except 
the mains transformer, 
piezo-electric buzzer and 
lamps). 
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left of the display (LD4) is incremented by 
1. Simultaneously the memory contents 
appear on the three right-hand positions of 
the display (LD1 . .. LD3), The most signifi- 
cant position is displayed by LD3. A ‘7’ at 
LD4 is followed by a ‘1’ when the key is 
pressed. 


SET/CLEAR: pressing this key prepares the 
processor for data input into the memory via 
the numeric keys ‘0’... ‘9’. The display is 
set to ‘000’. The entered data are displayed 
step-by-step from right to left. If a numeric 
key is pressed for the fourth time, this value 
appears in LD1 and so on. Entry is termin- 
ated by pressing any non-numeric key. The 
display readout is automatically stored and 
there is therefore no need for an ENTER or 
DATA STORE key. Protection against in- 
correct entries is provided by the fact that 
the processor only responds to a numeric 
key if the SET/CLEAR key has previously 
been pressed. 


FOCUS: this key can be used to switch 
the relay on and off at the output of the 
processor. This facility makes it possible to 
adjust the enlarger before starting the ex- 
posure. The relay remains in that condition 
until this key is pressed again, or until the 
exposure is started by pressing the START 
key. 


START/STOP: as its name implies, this key 
is used to start or stop the exposure. Count- 
down of the displayed time begins when the 
key is released. An exposure in progress is 
immediately stopped by pressing this key. 
Care should be taken to press the key only 
briefly, otherwise the process starts again 
after a certain delay. The relay operates and 
the program is sequenced to the next pro- 
grammed time. The START/STOP key can 
also be bridged with a footswitch, and is the 
only key which is operational when an ex- 
posure is in progress. 

Numeric keys 0... 9: data can be entered 
with these keys. The SET/CLEAR key must 
previously have been pressed. The entered 
data are shown on the display from right 
to left. The number just entered is shifted 
across the display from right to left and 
overwrites the previous number. The keys 
can be pressed any number of times. How- 
ever, only the last three entries are displayed 
and stored. Unless the SET/CLEAR key has 
first been pressed, pressing the numeric keys 
will have no effect. 


Apart from this free programming using the 
keys described, some functions can be 
permanently selected using switches. 

Diode D4 sets the internal timebase to a 
clock frequency of 50 Hz. 

Diode D5 is switched on with switch $18 if 
the processor is only to process one time. 
When this time has elapsed, therefore, 
sequencing does not take place to the next 
programmed time. Instead, LD4 continuously 
displays a ‘1’ and when the time has elapsed, 
LD1...LD3 display the previously selected 
time once again. The ADVANCE key is not 
operational in this case. 

Via S15a, diode D3 establishes whether or 


not the time can be programmed in the 1 s 
or in the 0.1 s scale. This results in a display 
range of either 1...999sor0.1...99.9s. 
S15b switches over the decimal point. 

Via S16a, diode D2 establishes whether the 
programmed times are to run automatically 
or manually. Automatic means that when 
the start key is pressed, times 1... 7 will 
run successively. This automatic run only 
stops when the seventh time has elapsed. 
The first time is then displayed again and the 
keyboard is operational once more. In this 
case the relay is switched off with S16b. 

An example of an application using this 
mode is its use as a process timer in a photo- 
graphic laboratory. If one selects a time of 
10 min at position 5, 0.5 min at position 6, 
and 3 min at position 7, the developer bath, 
the stop bath and fixer bath for the film can 
be timed in that sequence starting with 

time 5. The times should always be arranged 
so that the last time to be programmed is at 
position 7. Otherwise the timer continues to 
run and one can lose track of the times to 
be monitored. 

The buzzer emits a beep 10 s before a pro- 
grammed time elapses. When the time has 
elapsed, the buzzer beeps twice. 


Darkroom timer 


The description of the programming already 
contains all the information needed to oper- 
ate the darkroom timer. The additional 
hardware is shown in figure 1. This circuit 
consists of little more than the timer IC, 
keyboard, display, diodes and switches for 
fixed programming. IC1 can directly drive 
the segments of the display. The cathodes 
of the 7-segment readouts are driven via IC2. 
Of the remaining three drivers in IC2, two 
control a piezo-electric buzzer (this can be 
switched off with S17, and P1 is used to 
adjust its volume) and one drives the relay 
for switching the two lamps (enlarger and 
darkroom lighting). Display outputs 

DO... D3 are connected to the keyboard 
via diodes and are also routed to the buzzer 
in an OR operation. This results in a beep 
with each keystroke. 

R4 and C4 at pin 8 of ICI ensure that the 
display is automatically reset to ‘1 000’ 
when the operating voltage is switched on. 
The 50 Hz signal for the timebase reaches 
the timer IC via R1...R3, C5 and T1. 
The power supply with voltage regulator 
IC3 provides the 12 V operating voltage. 
Although IC3 becomes very warm, it does 
not require a heatsink. After insertion, this 
IC is bent so that the metal surface faces 
upwards. 

The printed circuit board accepts almost the 
entire circuit (figure 2). The only external 
connections required are from the trans- 
former and buzzer to the p.c.b. and from the 
relay contact to the lamps. If desired, a foot- 
switch can also be connected in parallel with 
S4. IK 
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E.A.J. Bogers 


Figure 1. This is the circuit 
for automatic hourly 
announcements of the 
time. 
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The ‘Talking clock’ presented by Elektor in the June 1982 issue only speaks 
when instructed to do so. In order to hear the time, it is therefore necessary 
to press the talk button. The following extension makes the circuit more 
convenient and the time is announced every hour. 


talking-clock extension 


Table 1. Minutes ones 


Digit SignalM.O... 
a befg 
0 1 1 1 AO 
1 01000 
2 111041 
3 110041 
4 0101 1 
5 1001 1 
6 1011 41 
7 11000 
8 111 71~«21 
9 1101 1 


The speech generator IC (IC1 in figure 4 of 
the Elektor June 1982 issue) receives its 
time information via flip/flops IC2 .. . IC5. 
This is the information for the minutes and 
minute tens, hours and hour tens. The 
information for the minutes and minute tens 
which are present at the control inputs of 
the speech generator IC are listed in tables 

1 and 2. At every full hour (at XX.00) the 
minutes information M.O.f and M.O.g is 
‘1-0’ and at M.T.e and M.T-f it is ‘1-1’. These 
logic signals only appear in this combination 
once in the tables. It is therefore merely 
necessary to start the speech generator IC 
with this information combination. 

The signals required are designated as 
follows in the circuit diagram (figure 4 of 
June 1982 issue): ‘H’ for M.T.f, ‘G’ for 
M.T.e, ‘E’ for M.O.f and the inverted signal 
‘A’ for M.O.g. The inverted signal ‘A’ is 
available at pin 9 of IC5. The four signals 
are subjected to a logic operation via the 
AND-gate of figure 1. The output of gate 
N1 is a logic 1 when the minutes indicate 


Table 2. Minutes tens 


Digit SignalM.T... 
de f 

0 foe A 

1 000 

2 110 

3 100 

4 oo 1 

5 120) 4 


‘00’. The RC network between gates N1 and 
N2 suppresses the small interfering pulses 
created by the IRQ routine of the clock. 
As a result of the feedback provided by R3, 
gate N2 acts as a Schmitt trigger. 
Should this more talkative clock become 
irritating, it can be silenced by setting switch 
$1 to position ‘b’. The connecting points 
G, H, E, pin 9 of IC5, ALARM, +5 V and 
0 V in figure 1 are connected to the corre- 
sponding points on the speech board (for 
example, +5 V to the positive terminal 
of C13). 
One minor imperfection must be taken into 
account. The time is announced if the date 
is queried on the hour and the clock is then 
switched back to the time display. As soon 
as the display indicates XX.00 again, the 
automatic time announcement becomes 
operational. The adjusting of switching 
times can also result in time announcements. 
In order to suppress this, switch S1 should 
simply be set to position ‘b’. 

K 
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Multiminiswitch 


Adding to the wide range of applications 
already in existance for rotary wafer 
switches, N.S.F. have taken a miniature 
rotary wafer switch and an ultra-miniature 
pushbutton switch, forming them into 
one dual-action component. 

Basing this arrangement upon a concentric 
shaft, the outer controls the rotary move- 
ment and activation of a model MX, 
30° indexing switch whilst the inner 
provides the linear movement necessary 
to operate the UMO momentary action 
pushbutton switch. 


The length dimension from the mounting 
face to the end of the pushbutton body 
is 34mm and the diameter of the MX 
wafer isa mere 17 mm. 

Applications for such a versatile dual- 
action switch includes the control of 
electronic latching circuits. 

N.S.F. Limited, 

Keighley, 

Yorkshire BD1 5EF, 

Telephone: 05352.61144 
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MEC 75 — mini super switch 


The MEC75 switch module has been 
developed in order to provide a printed 
circuit board mounting switching module 
with a very high degree of versatility. In 
a package measuring only 15 mm x 15mm 
no less than 6 different contact functions 
are possible simply by selecting the 


appropriate pins with the printed circuit 
board design. The MEC 75 is designed to 
fit the standard 0.1 inch grid pattern and 


is available in both momentary and 
alternate key action, both with tactile 
feel. 


The Unimec keycap system again allows 
maximum versatility by providing buttons 
and bezels for the switch. Bezels can 
accomodate 1 or 2 high brightness ‘pin- 
head’, or rectangular bar LEDs, or without 
LED illumination as desired. The bezels 
are designed to allow for maximum 
mounting density in any configuration, 
using a 0.1 inch grid printed circuit board. 
Particular attention has been paid to the 
aesthetic design of the keycap and bezel 
combination and they are available in 
10 attractive colours as standard. 

The Vario-Support system is a variable 
mounting frame that enables the switch 
range to be panel mounted and eliminates 
the necessity of a printed circuit board. 
The Vario-Support system is available in 
any cell combination from 1x1 up toa 
10 x 10 matrix. 


MEC 75, 

54 Poplar Grove, 
Maidstone, 

Kent ME16 OAN. 
Telephone: 0622 674947. 
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Slimline Counter 


Instant installation, regardless of voltage, 
is available with the latest electronic 
counter developed by Trumeter. Their 
new slimline counter is a universal total- 
ising counter, which is only 16 mm thick 
and is ready for surface mounting, re- 
quiring only two small panel mounting 
holes. It has flying lead connections and, 
without adjustment, is suitable for a 
supply voltage range from 6 V DC up to 
240 V AC, using a battery or mains 
supply. 


Clearly readable 12 mm high figures read 
up to 19999 and the whole unit measures 
only 43mm high by 79 mm across and 
16 mm deep. The casing will cover most 
existing panel cut outs and the counter is 
the ideal immediate replacement counter 
in control panels etc. 

Count rate is up to 50 counts per second 
and the counter has high noise immunity 
CMOS logic. Operation is entirely noise- 
less and the LCD display is easily readable 
in embient light conditions. 


Trumeter Company Ltd., 
Milltown Street, 
Radcliffe, 

Manchester M26 9NX. 
Telephone: 061 724.6311. 
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‘Flat’ analogue panel meters 


The new Tableau series announced by 
Anders Electronics Limited represents a 
fundamental re-think of analogue panel 
meter design. Not just a cosmetic alter- 
native to traditional design, but a major 
change of approach — ‘flat’meters without 
barrels. 

To accommodate the size of traditional 
movements, virtually all previous panel 
meter case designs have included a rear 
barrel projection. The resulting com- 
plexities of a panel cut-out and the restric- 
tions imposed by the intrusion of the 
barrel into the equipment interior have 
confronted design and production en- 
gineers over the years. By starting with a 
completely new movement design, the 
Tableau series avoids these disadvantages. 

At the heart of the meter is a new ultra- 
thin ‘sandwich’ type moving coil move- 
ment. Built around a rugged taut-band 
suspension, this movement is said to meet 
or exceed the performance of most earlier 
designs and will withstand shock testing 
at 200 G. The natural low-friction prop- 
erties of the taut-band approach leads to 
an overall linearity better than 1.5%. 
Standard sensitivities are from 100uA 


4-61 


elektor april 1983 


Se 


upwards and special ranges or scales are 
available on request. 

The slim style case is just 14mm thick 
and has a flat back surface, except for 
two terminals which serve as mounting 
studs and electrical inputs. Only two 
10mm _ diameter clearance holes are 
needed in the host panel to accommodate 
the terminals, which are electrically 
isolated from the panel. The Tableau series 
is initially available in three sizes; 49 mm 
square, 68x59mm and 88x74mm 
having scale lengths of 34, 46 and 63 mm 
respectively. 

Anders Electronics Ltd., 
48-56 Bayham Place, 
London NW1 OEU. 
Telephone: 01 387.9092. 


(2622 M) 


Tiny rotary pre-set switch 

The N.S.F. rotary pre-set switch is a 
compact, switchable link for snap mount- 
ing into printed circuit boards and operated 
by astandard 3 mm screwdriver. The hous- 
ing size is only 10 mm dia. x 3.5 deep.The 
design enables actuation from either end of 
the rotor thus affording equipment design- 
ers a high degree of flexibility, especially 


is from outside the 
equipment via an access hole in the casing. 
Two and three position models are available 
rated at 100 mA 50 V. 


where operation 


N.S.F. Limited, 
Keighley, 
Yorkshire, BD21 5EF. 


Telephone: 0535.61 144. (2626 M) 


New power plug helps 
computers 


Microcomputers suffering from amnesia 
need no longer be terminal cases! 
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Spikes and holes in the domestic mains 
electricity supply (caused by switching 
off and switching on electrical equipment) 
can create havoc for microprocessor users 
—at worst, a complete crash, at best, a 
corruption of vital data. 


To prevent downtime, reprogramming and 
to enhance the microcomputer’s reliability, 
Power International’s ‘PLUG’ — a neatly 


packaged RFI filter and transient sup- 
pressor of innovative design contained in 
a modified 13 amp plug case — effectively 
absorbs spikes in the power line and re- 
duces their voltage to a tolerably safe level. 
As a total cost of $ 15.50 (including post, 
packing and VAT) the treatment ensures 
a healthy and happy computer at a very 
low cost. 

Power International Ltd., 

2A Isambard Brunel Road, 

Portsmouth, 

Hants. 


Telephone: 0705.756715. (2623 M) 


High protection analogue 
multimeter 


The ‘Super Electro’ Analogue Multimeter 
from Elemic of Italy offers superb styling 


and presentation combined with wide- 
ranging specifications in 57 ranges and 
features 50,000 V protection on all ranges. 
With voltage measurements to 1000 V 
(DC and AC) and current to 30 A (DC and 
AC) together with resistance and capaci- 
tance ranges, the ‘Super Electro’ also 


provides phase sequence detection for 
three phase systems and a mains and insu- 
lation tester. Based on a high precision, 
moving coil microammeter, the ‘Super 
Electro’ has coloured scales, an anti- 
parallax mirror and is complete with 
high quality lined protective case, fused 
test leads and a years guarantee. With 
20 KQ/V sensitivity and DC accuracy of 
1.5% fs.d., the ‘Super Electro’ offers 
exceptional specifications for £39,95 
(+ VAT). 

Black Star Ltd., 

9A Crown Street, 

St. Ives, 

Huntingdon, 

Cambs PE17 4EB. 


Telephone: 0480 62440. (2619 M) 


Solenoid operated cassette 
mechanism 


In deference to many requests from both 
home computer enthusiasts and pro- 
fessional data logging equipment manu- 


facturers for a low cost DC controllable 
cassette mechanism, Ambit is launching a 
range of such mechanisms at the forth- 
coming All Electronics Show. The illus- 
trated mechanism, is the AMBTN-3600, 
and can be supplied with a variety of 
heads to suit the end user application. The 
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standard version is equipped with a stereo 
record/playback and erase head, although 
a wide range of combined record/replay 
heads are also available. Motor operation 
is from 12V DC, with less than 0.08% 
RMS wow and flutter, with the record 
and playback specification largely deter- 
mined by the heads selected and the drive 
circuitry provided. Ambit also offers a 
range of multi-capstan, multi-motor decks 
for high performance applications. 

Ambit International, 
200 North Service Road, 
Brentwood, 

Essex CM14 4SG. 


(2620 M) 


Small illuminated pushbutton 
switches 


A new range of small illuminated push- 
button switches and matching indicators 
is now available from N.S.F. 

Single and double pole, double throw 
models are available with momentary or 
push-push actuation. The cylindrical hous- 
ing measures 12 mm. dia x 24.7 mm from 
the mounting face, while the buttons are 
either 14mm square with an 11.6 illumi- 
nated area or 14 mm dia. with an 11.6 dia. 
illuminated area, Illuminated models are 
available for either incandescent lamps or 
LED lamps with single element or double 
(including an IC chip), in red, yellow and 
green. 


Normal colour coding of actuators is based 
upon 5 colours — red, yellow, green, blue 
and white which can be illuminated with 
an incandescent lamp. But combinations 
of red, green or yellow LED with differing 
filter can provide a wide variety of visual 
effects e.g. a single element red LED when 
used with a yellow diffusing cap produces 
a light brown effect. 
N.S.F. Limited, 
Keighley, 

Yorkshire BD21 5EF. 
Telephone: 0535.61 144, 


(2627 M) 


Thick film filters 


Toko have introduced a range of 20 kHz 
low pass active filters, specifically for the 
digital audio market: the PAL 0900 series. 
The imminent arrival of the Digital Audio 
Disk has focussed much attention on the 
A/D and D/A designs required, but the 
low pass filter is probably one of the most 
critical points from the serious ‘hifi’ 
listener's point of view — since the perfec- 
tion of the PCM process can be completely 
squandered at the simple LPF stage if the 


Phase response is not Optimised. Toko’'s 
thick-film low pass filters are available 


i 
xive FY 
Le 


pa OPO 


with a variety of terminating impedances, 
all with carefully optimised group delay, 
and with stopband attenuations up to 
—95dB. Samples, data and applications 
advice is available from Ambit. 


Ambit International, 
200 North Service Road, 
Brentwood, 


Essex. CM14 4SG. (2628 M) 


Battery powered wire wrap tool 


OK have introduced a battery powered 
version of the Just Wrap tool, the BJW-3. 
In the patented Just Wrap process, a 
specially designed bit compresses insu- 
lated wire against the wrap post so that 
the post edge cuts through the insulation 
and makes reliable contact with the wire 
conductor. This allows the user to wrap 
directly from a wire reel or spool without 
precutting and prestripping, and makes it 
possible to wire continuous strings across 
any number of points with a single con- 
tinuous insulated wire. The string may be 
ended at any point with a built in cut-off 
mechanism. The new BJW-3 is powered 
by two rechargeable batteries and features 
a rugged ABS housing and hardened steel 
components for performance and dura- 
bility. 

It comes complete with a specially designed 
bit and sleeve, and a 100 ft (30 m) spool 


of 30 AWG (0.25 mm) wire. Refill spools 
are available in 100 ft (30 m) lengths and 
in 4 colours, blue, red, white and yellow. 
OK Machine & Tool (UK) Ltd., 

Dutton Lane, 

Eastleigh, 

Hants, S05 4AA. 


Telephone: 0703.610944. (2625 M) 


Safe Storage for Data Cassettes 


The new Fischer C Box Drawer Unit has 
been specially designed for the owners of 
personal computers who are looking for 
safe and easily accessible storage facilities 
for their data cassettes that contain long 
term information — or games. The cassette 
rests in a spring loaded C Box that opensat . 
the touch of a button and incorporates 
splined hubs to prevent slackening of the 
tape. Ten interlocked, individual C Boxes 
with easy-change labels are securely housed 
in this compact drawer unit that stacks 
neatly on shelves or next to the VDU. 
Two designs available: Standard and de 
luxe (lockable). Available from sole im- 
porters-at £17.50 and £ 19.50 incl. VAT 
andp &p. 


Artur Fischer (UK) Limited, 
25 Newtown Road, 

Marlow, 

Bucks. SL7 1JY. 
Telephone: 06284.72882. 


(2616 M) 
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. BRANDLEADING ELECTRONICS 
NOW AVAILABLE IN KIT FORM. _ 
VOYAGER Car Drive Computer 


@ A most sophisticated accessory. @ Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd. @ Affords 12 functions centred 
on Fuel, Speed, Distance and Time. @ Visual and Audible alarms. 
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to 
operate LOG and TRIP functions Independenty or synchronously 
@ Large 10mm high 400ft-L fluorescent display with auto 
intensity. @ Unique speed and fuel transducers giving a 
programmed accuracy of + or —1%. @ Large LOG & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial 
and Metric calibrations. ® Over 300 components to assemble 

A real challenge for the electronics enthusiast! 


A * any 
Electronic Car Security System | =< 
@ Arms doors, boot, bonnet and has security loop to protect : 
fog/spot lamps, radio/tape, CB equipment ’ 54 , 
@ Programmable personal code entry system : ae 
@ Armed and disarmed from outside vehicle using a special Bh b ; 


magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen @ Fits all 12V neg earth vehicles 
@ Over 250 components to assemble 


$X1000 


Electronic Ignition 
@ Inductive Discharge 
@ Extended coil energy @ Contactless or contact triggered 


TX1002 


Electronic Ignition 


storage circuit @ Extended coil energy storage circuit 
@ Contact breaker driven @ Inductive Discharge @ Three position 
@ Three position changeover switch changeover switch @® Distributor: 
@ Over 65 components to assemble triggerhead adaptors included @ Die cast 
@ Patented clip-to-coil fitting weatherproof case ® Clip-to-coil orremote 


mounting facility @ Fits majority of 4& 6 cyl. 
12V. neg. earth vehicles @ Over 145 
/ components to assemble. 


@ Fits all 12v neg. earth vehicles 


TX2002 


Electronic Ignition 
@ The ultimate system @ Switchable 
contactless. @ Three position switch with 
Auxiliary back-up inductive circuit 
@ Reactive Discharge. Combined capacitive 
and inductive. @ Extended coil energy storage 
é circuit. @ Magnetic contactless distributor trigger- 
@ Combined Inductive and head. @ Bistiibuiar triggerhead adaptors pelted 
Capacitive Discharge ® Can also be triggered by existing contact breakers 
@ Contact breaker driven ; @ Die cast waterproof case with clip-to-coil fitting @ Fits 
@ Three position changeover switch majority of 4 and 6 cylinder 12v neg. earth vehicles. 
@ Over 130 components to assemble @ Over 150 components to assemble 
@ Patented clip-to-coil fitting 
@ Fits all 12v neg. earth vehicles 


y¥ SX2000 
Electronic Ignition 
@ The.brandleading system 


on the market today 
@ Unique Reactive Discharge 


All SPARKRITE products and designs are fully covered by one or more World Patents. 


MAGIDICE 


Electronic Dice 

@ Not an auto item but great fun 
for the family 

@ Total random selection 

@ Triggered by waving of hand 
over dice 

@ Bleeps and flashes during a 4 second 
tumble sequence 

@ Throw displayed for 10 seconds 

@ Auto display of last throw 1 second in 5 

@ Muting and Off switch on base 

@ Hours of continuous use from PP7 battery 

@ Over 100 components to assemble 


. Ee Gm AN 7“’”= i i a 
SPARKRITE 82 Bath Street. Walsall, West Midlands, WS1 3DE England 


SPECIAL OFFER 
“FREE” MAGIDICE KIT WITH 
ALL ORDERS OVER £45-00 


SELF NAME 
ASSEMBLY KIT ADDRESS 


SX 1000 
SX 2000 
TX 1002 


| ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 


TX 2002 
AT 80 eee KIT REF. 
VOYAGER 


CHEQUE NO. __ 


rT PRICES INC. VAT. POSTAGE & PACKING ees 


GW’ 07 OUT THE COUPON NOW! 
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elektor 
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WANTED: EHT Transformer or 
complete EHT panel for Marconi- 
phone TV. Any reasonable cost 
paid. Bob Castle, Maint Branch, 
HONI, BPFO 825. 


ZX Spectrum 16k £125 carriage 
paid. Tei. 043787644 evenings 
please. 


MARCONI TF 801B/3/S_ Signal 
Generator 12-485 MHz — offers? 
4027 Dynamic RAM chips — 
offers? Tel. Knockholt (0959) 
33296. 


VIDEO GENIE 48K, Manuals, 
Monitor, £700 worth of Software, 


mint condition. Offers around 
£350. Phone Gt. Yarmouth 


662102 


TRS-80 Expansion Board, working 
p. supply, no ICs but sockets, etc., 
£80. Details — tel. Oxford 777594 
attn. Glenn, 


DIGITAL Multimeter PDM 35, 
£18. Oscilloscope Telequip. D43 
Dual Trace; leads; books; spares, 
£95 + post £4. P.E. Coughlin, 19, 
Victoria Crescent, Chelmsford, 
Essex CM1 10F, 


William Stuart’s Big Ears Speech 
Recognition system for UK 101, 
spr. bd., Nascom, Atom. complete 
with Software, accessories, new, 
£43. K.Y. Chang, 70, 1-up, Ashley 
Street, Glasgow G3 6HW. 


advertising 


for our 


readers! 


Rules: 


e@ Private advertisers only. No trade, no 


business. 


@ Full address or private telephone number; 


no post office boxes. 


@ Items related to electronics only. Software 
only when related to Elektor computer 


systems. 


@ Maximum length: 114 characters — letter, 
numeral, comma, space. etc. (not 
including address and/or telephone number). 
@ One advertisement per reader per month. 
To enforce this rule, aswitchboard voucher 


will be printed each month. 


e@ Elektor cannot accept responsibility for 
any correspondence or transaction as a 
result of a ‘switchboard’ ad, nor as a result 


of any inaccuracy in the text. 


e@ Ads will be placed in the order in which 


they are received. 


@ We reserve the right to refuse advertise- 
ments, without returning them. 


SYNTHESISER, Minisonic Mk2 
+extras, ready to play — £180. 
250W Att. Stereo P.A. — £90. 
Elektor Teletext, working, £90. 
Offers? C.R.Leonard, 45, St. 
Anne's Close, Winchester SO22 
4LQ. Tel. (0962) 65979. 


PRINTER, Centronics 7392, all 
cables and RS 232 converter in- 
cluded. Must sell now, £125 o.n.o. 
Tel. Borden (Hants) 5818. 


WANTED: Professional calibre 
audio mixer, TEAC type 2, Alice, 
Allen, & Weath, etc. Offers please 
to B.P. Hayward, 35 Dorchester 
Road, Solihull, W. Midlands. Tel. 
021 705 3583. 


TRANSCENDANT = Synthesisers 
built, kits, perfect, offers. Two 
DFMS £15, Ohio Superboard 8K, 
£65, case + PSU, £25. £85 the 
pair. Hugh Bridge, 363 Kenning- 
ton Lane, Vauxhall, London 
SE11 5QY. Tel. 01 735 1862. 
PSUs: 5V 15A, + 12V 1.5A, 12/ 
24V 2A, £30;5V 10A, + 12V 1A, 
—12V 3A, £20; 5V 6A +12V 
1.5A, 115V 1/P, £10; Twin Cas- 
sette I/F, £15. Tel. Milton Keynes 
(0908) 319765 after 6 p.m. 


ELEKTOR 16K Dynamic RAM 
inc. ICs wired for Z80, £18.50 


o.n.o. Tel. Hemel Hempstead 
59472 after midday. 


Name and address: 


Send to: 


Elektor House 
10 Longport 


Elektor switchboard, 


Canterbury CT1 1PE 


ACORN ATOM Basic Computer, 
brand new, unused, PSU Manual 
+ Software, etc. Offers? Phono 
Caterham 42315. 


WANTED: SE3A Scope Tube and 
Telequipment S32 Circuit Dia- 
gram. J.Glover, 1 Bryony Cottages, 
Hambledon, Godalming, Surrey 
GU8 4H\J. Tel. Wormley 4649. 
SIRIUS 1 Personal Computer, 16 
Bit, £1500 collect. Epson 100-3 
Printer £350 o.n.o. collect. Tel. 
Preston 077237815. 

WANTED: 8080/8085 Emulator 
Processor for Tektronix 8002A. 
W. Millar, 101 Ashgreen, Antrim 
BT41 1HN. Tel. 08494 66649. 
FOR SALE: Larsholt 7254 FM 
Tunerset. RF Input to stereo AF 
Output. As new £20. A.D. Welsh, 
50 Clumber Ave., Newcastle, 
Staffs ST5 3AX. 

TELETYPE Service Manuals for 
Models 32 and 33, as new, £15 
plus postage, or collect the 7 
volumes. Tel. (0865) 779855. 
UK101, 32x48, Cegmon, 8K, 
Res > Basic 4;5, TK1T2, Codekit: 
Forth, assmb, Exmon, Games on 
tape + books, Smart case. Cost 
@ £550 — £200. Tel. (0252) 
546739 Farnborought, Hants. 
TI59 Programmable Calculator, 
PC100C Printer, Software Mod- 
ules, etc. £199 for the outfit. Tel. 
061 4946266. 

S.G. Brown HEADPHONES circa 
1930. Perfect order, £25. Tel. 
0789 763502 (Warks) after 6 p.m. 
or weekends. 

WANTED: ZX Spectrum, in parts 
or ready built. Also interested in 
ZX80 and 2X81, with or without 
equipment. Ketil Leteng, Faset, 
2500 Tynset, Norway. 


be post-marked within the 
month indicated. 


All advertisements must include the 
voucher printed here. They must 
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TRANSCENDANT DPX Polypho- 
nic Synthesiser, built and working 
but needs slight attention, £250. 
R. Rix, 76 Ber Street, Norwich, 
Norfolk. 

WANTED: LM373N or LM374N 
Communication IC. A.F.Wood- 
ward, 19 Jacomb Road, Lower 
Broadheath, Worcester. 

JUNIOR COMPUTER built and 
working, but not in case. Also 
Book 1. £60 o.n.o. Mr K.W. Pear- 
son, 41 Puttenham Road, Chine- 
ham, Basingstoke, Hants. Tel. 
797830. 

TMS 9918 colour VDU-controller 
as described in BYTE Aug. 82, 
including Manual + exact-freq. 
crystal. Worth £65 — £40. Mor- 
ten Pederson, Bygholmen 3, 9000 
Aalborg, Denmark. 


MARCONI TF144E Sig. Gen. 
slightly vandalised although 
mostly intact. Any offers? Tel. 
Banbury (0295) 710246. 

3-Channel Sound to Light, fully 
automatic, £25. Light boxes £10. 
Also strobe light, £25, Phone 
Rochdale (Lancs) 50223. 


ELEKTOR April 80, no. 60, re- 
quired. Max. price £2.50. Tel. 
01633 4428, day. 

ELEKTOR nos. 7 and 8 wanted, 
Elektor nos. 69, 71, 81 and 82 
for sale, £1 each. Hans Berglund, 
Tomasjordvn. 229, N-9020 Troms- 
dalen, Norway. 

1.M.F. Speakers, similar to TLS50, 
good condition £200 o.n.o. Koss 
stereo phones, tech 2, £12. Tel. 
0732 357757 (Tonbridge). 


SC/MP (NIBL-E) Software, num- 
ber sorting program. Ask for 
information — Kofod, Nordskraen- 
ten 13, 2980 Kokkedal, Denmark. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 
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CRICKLEWOOD ELECTRONICS LID 


40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-4520161 TELEX: 914977 CRIKEL G 
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% better Element ‘1.99 ; 2N4902 3.52 | 3N153 2.47 | 8C158B = 13p._ | Bc318 15p BDX14 1,30 | BSY54 40p NKT2 
hoster 470p/6KV  32p 2N3553 2.30 5. H BsYes 58 NKT229 40p 
migeae OpF . 159) Iw/2kV—-28p | X25 2N3563  20p | 2N4903 3.24 | 3N154 2.56 | BC159 1p | 8¢320 25p | BDX18 59 al eee 
22pF 270F / Element 2.05 2N4904 2.75 | 3N200 693 | BCIS9A 12p | BC321 25p BDX32 3.47 | BSY95A —_.25p iP 
Te OO BAR 5R. a9pF ie teil Pe ale iad BC159B 13; 14 BDYIO 200 | BU10a 2.22 | NKT239  44p 
DISCOUNTSON } {PF 2BF 2n2/2KV—-30p_| Bits C240 BINS B65 oe 20 eR Seat RON ZOUS | 2228 y Claes Sse a [ecse7 eT opoyi1 6250 | BU10s «1.70: | NKT240 42p 
QUANTITY 100pF 150pF 2n2/4KV —-32p_-| No 2 (Small) 65p | 2N3566 SOp 2N4906 3.42 Has ie caze Ld eae 30 | BU109 3:29 NKT241 40p 
PEASE ONE 180pF 220pF Be evaeete Nee (Med) Neeet| een sconameecee, 3nas0a 370 | 40220 2.00 | acier 48 | 8c338 © isp | Bov23 3.40 | BUI26 1.47 Ate eo 
270pF . 330pF i oS lero uoe, i 0290 200 | 8c167 10p | 80347 20 BoY25 3.75 | BU204 =. 2.25 N ip 
SIEMENS 63V 3n2/4KV 2p ii 2N3569 50} 2N4909 2.90 | 4029 , a NKT243 86) 
390pF.. 470pF Bits X25 3 180 | 8c167A 10p | BC350 2 BDY38 1.74 | BU205 1.75 P 
MINI an7/4KV 2.56 2N4910 1.95 | 40309 i Op 
MONOLYTHIC | 680DF. 820pF in 336 | No 50 (Small) BNsb IO 28s. 1 eongeis case) || 40ain S7p | C1878 13p | BC382 30 | BDYS4 1.70 | BU206 1.89 | NKT244 0p 
CERAMIC JaF. Snr 65p} 3n3572 2.06 | 2N4914 269 | 40312 1.64 | 8C168 10p | BC382L —30p BDY55 1 BU208_ 1.98 Nea, te 
lonF Opi] 2206 3 SOF 400V Polyester 1 No 51 (Med)65p| on358a 2.76 | 2N4915 295 | 40313 1.89 | 8C1688 10p | Bc383 30) | BoYss 1 Siac core [Ape o tS 
22nk 1p | ¢70F, 1OnF Capacitors No 52 (Lge) 65p | 2n3585 2.99 2N4916 — 48p_-| 40315 1.94 | BCIG8C 10p BC383L = 30p BDY57 5.25 | 8U406 
3 12p each B BC169 10p BC3 3 BU407 1.45 NKT271 40p 
nF 10p 2N3605  36p | 2N4917 47p | 40316 95p 84 Op | BdYS8 6.15 
47nF 10p 8p 2n3605 28 | 2Ns918 © 95— | 40324 1.86 | C1698 1p | BC3B4. 30 | BoYED 1.60 | BUA0B 1.35 | _NKT272_ 40 
68nt 10p | C280 or Equiv SOLDER 2N3607 28» | 2N4919 1.28 | 40325 246 | BCI69C 10p | Bca07 S0ni | PBOYG Ie 712.8001) Uke me ze allo Ncoscy aay 
100nF 14p | Polyester Caps 2N3632 9,88 | 2N4920 1.34 | 40326 1.98 | 8C170 15p | Bc408 24p BOY62 2.34 Pie Rian Netsee one 
Radial Long 2N3638 © 35p 2N4921 55p | 40346 1.30 | BCI70A = 17p BC409 30p BOY92 3.75 UV20 . ‘ 
BC170B «17 BC413 25; Fits 35p | 8UV21 1090 | NKT405 2.80 
Leads fF 2N3638A 37p | 2N4922 69p | 40347 89p Pp p | BFIT p : 2 Nerioceetsicc! 
SIENTENG lonF. 1snF 33nF . 470 2N3639 © 36p | 2N4923  g9p | 0340 1.95 | 8C170C 18 | BCa14 25p BETIS) 1:00 | Bee tS 60 a NR 220 
iSeeaceoy cane esi cate Tens | OUEpornnTe | gues) ae | Sule ee | eee te eee eae ae) el dei) ae ee | Mt ae 
5% 7.5mm 250V a sid _ 2N3642 25p Sp Ld ‘y 
s 220nF 38p Lo ‘ 1718 15 3 127 BUX20 17.00 NKT613F 5S5p 
CAPACITORS | OPE o20nk, | 3a0nF SBpolIEPingicrol SW Wp: | eee a ee ae Nagee tee licares ee | seize foouleectao Ben pened See BUY185 3.95 | NKT674F 55p 
Tey 1p | 470nF Hp | 8 Sp 25] Bsoas 3p. | 2Navea ap. | asea zac | eci72a 459. | seaat 33p | BF154 5p | £430 499 | NKT677F 55p 
82nF 150nF 15p.] 330nF. 470nF 16 14° 9p 35p) sN3eae 280 | 2N4965  25p | 40372 1.80 | 8C1728 15p | Bc460 32p BF157 58p | J300 48p neers ae 
680nF. IF 24p 16 10p 40p] oN3662 —-15p 2N4966 =. 25p_| 40373 2.60 | BC172C 16p 8C461 33p BFIS8 25p | J310 53p Pp 
1SyF,22uF 44] ETCHRESIST | 18 16p SOp| Sx3663 yep | 2N4967 25m | 40374 284 | 8c173 lip | 8ca7e 29p BFI59 58p | MA8001 45p NKT734 Sop 
5% 7.5mm 100V TRANSFERS | 20 20p - 2N3691 18 | 2N4968 25p | 40389 1.24 | 8C1738 = 16p | BC479 30p BF 160 55p | MA8002 62p | NKT736 58 
CAPACITORS Veroboard 0.1” 1. Thin lines 22 22p - 2N3692 -20p 2N4969_ 3p _| 40390 2.72 | 8C173C  16p BC516 40p BFI61 58p | MA8003 39p NKT773 40p 
Ea Copper Clad 2. Thick lines 24 24p 70p| 2n3693 25p | 2N5010 8.50 | 40392 1.20 | BC174 21p | C517 40p BF 163 50p | MD7000 2.60 ney 43p 
1OOnF 18ONF 12p] 35 °%3.75 79p | 3. Thin bends 28 28p 79p| 2n3694 30p | 2N5011 9.37 | 40394 1.10 | BCI74A 24p | Bc547 13p BF166 57p | ME0401 25p NKT12329 Sop 
220nEe27ONE S15p, 4. Thick tends | 40 30p 99p| 2N3702 10p 2N5030 44p | 40394 1.70 | 8C1748 24 | BCSA7A 14p BF 167 29p | ME0402 —-30p NKT12429 57p 
pacar ac0nig 0p 5 Dil pads 2N3703 10p | 2N5033 48 | 40406 1.39 | 8C175 75p | BC547B  14p BF170 79p | ME0404 = -25p NKT13329 ee 
a ete Go Trandeter TRANSISTORS 2N3704 10p_-| 2N5036 1.60 | 40407 75p | BC177 16p | 8csa8 12p BFI73 25p | MEQ411 = -35p is 828 Pp 
680nF 32p ans Prebablyahe 2N3705 10p | 2N5036 1.95 | 40408 1.59 | BC177A 25p | BC5S48A 13p BFI74 77p | MEO412 — 35p NKT16229 59p 
Lrg Orin i3op pace argeweetal 2N3706 © 10p_- | 2N5039 3.90 | 40410 = 1.80 | BC1778 «= 26p | BCS48B 4p | BFI77 ~—«-25p_ | _MEO4I3 -35p_| NKT20329 38p 
Complcteyange 7. Dots + holes VaHSCRR OK! 2N3707 109 -| 2N5086 36p | 40411 2.85 | 8C178 16p | BCSa8C  15p BF178 30p | MEO414 48 2. 
plosberwalteges 8. 0.1" edge leyeudonit 2N3708  10p | 2NS087 39p | 40412 90p | BCI78A 24p | Bcsa9 13p BF179 35p | ME0461 45 
bie ale Pi Dip Board 3.50 cons. see what you 2N3709 10p 2N5088 37p 40422 2.95 8C178B 25p 8CS498 14p BF180 35p | ME0462 45p 
stock Track Cutter1.35 9. Mixture want please 2N3710 10p 2N5089 37p 40467A 1.29 8C179 20p BCS49C 15p BF181 36p |} ME1001 45p 
Please phone Pin Inserter 1.79 any sheet of phone or write 2N3711 10p 2N5126 4p 40513 1.75 BCI79A 25p BC5S50 30p BF182 36p | ME1002 45p 
100Pins 49p | Shove 30p as thisiz Bor 2N3712 2.00 | 2N5217 389 ‘| 40537 96p | 8C179B 25p | BCSSOC 3p | BF183 38p | ME1075 —45p 
Verobloc 3.95 Set of 13 sheets ‘a full list 2N3713 1.38 2N5128 38p 49543 ee Bee qe eee {Be Hate S6p Hee ace 
. Vero Wiri 2N3714 2.98 | 2N5129 308 | 40594 99p 182 p | BF IB p 
eS eul Pen * Spool 3.35 cas juova oon 2N3715 3.31 | 2N5130 © -37p ‘| 40595 99 | 8C182A 12» | 8c557B 16p | BFi94 12p | ME3002 25p 
METERS Spare Spool 75p 2N916 © 39p_-| 2N3716 3.60 | 2N5131 22p | 40600 2.58 | BCIS2B 13p | BC55B 4p | BFIg5  12p | ME4001 5p 
Microtest 80 Combs 6p | Wire & Cable 2N917 65p | 2N3724 75p | 2N5133  22p | 40601 2:36 | BCI82L 10p | BCsseA 15p | aFi96 12p | ME4002 45p 
6.00 mete 2N3725 85p 2N5135 38p 40602 1.68 BCI82LA 13p BcsS8B 16p BF197 12p | ME4003 = 45p 
£ 16. Chi Prices per metre 2N918 33p 
Rerrig\Chloside Solid Hook up 929 36 2N3730 4.65 | 2N5136 38» | 40603 1.09 | 8C182L8 14p | Bcs59 15p | BF198 15p | ME4101 —25p 
Supertest Pellets — enough AW eNosoa ace | 2N3732 «288 | 2NS137 23p ‘| 40604 1.85 | 8C183 10 | 8cs598 16p | BF199 15p | ME4101 —25p 
BB0R£ 32.00: || ‘toimake tilite Arelecion Meson leancee 200 | 2N3734— 1. 2N5138 «18 +| 40608 244 | BCI83A 11p | BCS59C 17p BF200 1.49 | ME4103 —.25p 
Gud 2NO30A 30p | 2N3725 2.45 | 2N5139 48p | 40622 1.45 | 8C1838 © 12p_ | Bcsco 32p | 8F224)  32p | ME4104 = -25p 
yt 2nii31 ap | 2N3738 2.00 | 2NSI40 28 | 40625 1.60 | BCIBIC a8 Bcse0 32 | BF225: beg HI MECOOH 25 
i 3740 2.38 | 2N5141 25p | 40626 3.20 Pp BF240 p 
TANTALUM Quality Electrolytics | 21132 2p bnavar 276 | 2Nsias 26m | aoea1 a0. | Bcrasta gp | sceso asp | Beas? 38 | MEG002 5p 
BEADS By Matsushita or Siemens NS 02 any see 2N3766 2.90 | 2N5172 15p | 40631 212 | 8C183LB 13p | B8Cé651 46p BF244A © 35p | ME6101 —.29p 
135V 0 14p {other good makes may be sent onl: 2N1303. © GSp 23767 3.19 | 2NS175 Sep | 40635 1.35 | 8C183LC 4p | 8CW32R  60p BF244B 39p | ME6102 28 
22/35V 14p in the rare event of supply difficulty) 2N1304 60p 2N3771 "75 2N5179 39p 40637 2.00 BC184 10p BCY30A 1.30 BF245A ME8001 47p 
33/35V 1p AXIALS ee fad 2N3772 1.83 | 2N5180 43p | 40643 180 | 8C184B = 12p | BCY31 1.15 3F245B  51p | ME8002 62p 
pu oo ae v Beautitul 3NsI90. > | 2N3773 «2.06 | 2N5183 1.00 | 40873 83p | BC18sC 13p | BCY3IA 130 | BF246  52p | ME8003 —50p 
68/35V 4p a 63) @ = Mini Radial NIZ20. 66, 2N3779 1.70 | 2N5184 1.10 | 40822 1.80 | 8Cig4t_ 10p | ecy32 115 | BF246A MEQO01 —56p 
! ore Ni a8 ge 100 at Z I 2N3789 3.27 2N5188 1.15 40871 89p BC184LB 13p BCY32A 1.30 BF246B Sip ME9002 56p 
22/16V  14p Eamets 308 . Low Voltage | 21483 a 2N3790 2.73 | 2N5189 1.00 | 40872 89p | BC184LC 14p | Bcy33 80p 8F247A  54p | MFE3004 2.36 
2.2/35V  22p a Matsushita only 2N1485 3.4 2N3791 2.47 | 2N5190 68 | ACi125 35p | 8C196 24p | BCY33A 1.00 8F247B © 55p | MJ400 2.98 
3.3/35V  _22p ne BP urd Vv 2N1507 42p 2N3792 268 2N5191 70p | AC126 25p 8C187 24p BCY34 80p BF254 39p | MJ420 2.26 
47/16V 2p 1 wo GP 0168p | 2N1524 328 | 23749 © 28p-| 2NS5193. © 90 | aci27 28m: | BC 204 299 | BCY34A adp | BF255 42p | mua30 = 2.98 
47/35V 2p 1 see 10 6p | 2N1702_— 3. 2N3819 21p | 2N5194 -79p _ | aci28 259 | 8C205 29p | scysa 14.91 BF256A 35p | myaao 
S.8i25V (2p || 22) Bh Gp 2NI7I1 BBP | ae gee «| «aNez09 ep | acta 80. | pez0e 299 | BcYs8  32p | aF2568 45p | Missi 1.69 
6.8/35V  25p Bo te are, ae 10 7p | 2N1889 50p 2N3821 «1.84 2N5210 25p | Aci51 Sip 8C207 29p BCY59 33p BF256C 62p | MJ491 1.72 
1osey 3a | 33 380 3p mote 8S | Burees scm | 2N3822 Sop | 2N5219 25p | acis2 45p | Bc208 29 | Bcves 1.80 | BF287 0p | mugoz 3.99 
10/35V  34p 2:2, 550 .90P 10010 n1893 302 | 2N3823 asp | 2N5220 1p | aciss 55p | 8C209 299 | scye7 200 | aF258 32p | mu900 ==. 2.90 
228 33 pao gO Nag 16) 10mg} 2N197 714 | 2N3824 1.70 | 2N5221 25p | ACIS3K 64p } BC2I2 10p | BCY70 ‘16p BF 259 35p | mJ901 3.10 
33 «40 eee eo these 1105 | 202060 NZ 2N3826 788 | 2N5222. 28 | ACI76 27p | 8C212A  12p | Bcy71 16p BF 262 80p | MJ1000 2.50 
33 . 2p 20 1612p pe 3 aa 2N3827 78p 2N5223 15p ACI76K 37p BC2128 13p BCY72 19p BF263 90p | MJ1001 3.00 
47 f 8 47 10 7p | 2N221 39 2N3854 © 4ap_-| 2N5224 © 38p | ACI87 -25p -| BC212L 10p | BCY77 —-34p 8F270 65p | MJ1800 3.60 
47 2% 9% 470 16 18 CEN oee 2N3855  30p_-| 2N5225 = 25p | ACIB7K = 28p_~| BC2I2LA 13p | BCY78 22p BF271 68p | MJ2500 2.19 
47 @ 3p 1900 1020p | 282218 27p | 2N385SA 40p | 2N5226 25 | acigs 25 | BC212L8 14p | Bcy79 22 BF273 40p | MJ2501 2.25 
a7 8 126 1900 1624p | 2N2219 dep | 2N3856  45p | 2N5227 25» | AcissK  40p | 8C213 10p | scys7 660 | 8F274 40p | MJ2955 1.00 
ae Oe ha ZAG SONAR conao2G 32 2N3858  31p | 2N5232. 30p | ACY17 70p | 8C213A 1p | BCY88 4.90 BF324 38p | MJ3000 2.19 
Feedthrough 19 ao 1 3N2221 2 2N3858A 37p 2N5232A = 32p ACY18 90p 8C2138 12p BcyYs9 4.10 BF336 36p | MJ3001 2.25 
Capacitor 2p 5N2221A 23p | 2N3859A 31p | 2N5245 37» | Acy20 75p | 8C213C 13p | Bczi0 4.60.|_ BF 337 28» | M3701 «2.55 
1000nF SOOV 7p) Moistparmere) | 2No222 aap | 23860 3tp | 2N5246 0p | acv21 7sp | BC213L_1op | Bczit 4.60 | araae 48» | mJaso2 3.99 
cebleipey mretrel oN22228 FMa 2N3866 30p 2N5247 45p ACY22 75p 8C213LB 13p 60115 S8p BF355 60p MJE340 53p 
MINUFIEM rea ote | 2N2093, zen | 2N3B77A 359 | 2NS248 dep | acy2e 75p | 8C213LC 4p | 80116 2.50 BF362 85p | MJE370 97 
MULLARD oe 2N2223A 4.15 2N3900  25p -| 2N5249 48p | acy4a = 9Bp_ | BC214 10p | 80121 2.25 BF363 85p | MJE371 9p 
BSIMMERS aes 2N2303 39 | 2N3901 30p_ | 2N5266 2.88 | ADI36 © g.75_ | BC214B = 12p | BOI24 = 1.50 | BFa57 §~=—»46p | MJES20 92 
14 SpF dcoceampaipeliansies. i960 2N3902 6.65 | 2N5293 98 | aDias ties | 8C214C 13p | 80131 44p BF458 56p | MJE521  S4p 
(800MH/) —.23p: Seog ae 2 2N3903 15p 2n5294 1.28 | api49 79p | 8C214L 10p | 80132 44p BF459 62p | MJE1090 3.65 
2-10 pF Sore TS amp, 3Noseo tap | 2N3904. «1p | 2NS205 1:37 | ADIso 131 | BC24L8 139 | 80135 aon | Braco sep | MEI100 3.65 
(GOOMHs) 27 2N2369 8 1 >N3905 15p | 2Ns296 1.28 | Dies 39p | 8C214LC 4p | BD136 —40p BF470 g6p | MJE2901 3.65 
22) 2nza0s «BBB | 3N3906 © 1Sp_-| -2NS298 «1.37 | ADIG2 390: | BC237 4p | 80137 42p BFR39 = 25p | MJE2955 9p 
(400MHs 29 , anaglo See 2N3945  85p | 2N5302 3.20 | AFi06 75p | 8C237A 6p | 8D138 39p BFR40 = 25p | MJE3055 69p 
58 GSpF Soli Multicore: ei 2N3962-30p-| 2N5303 3.80 | AF109 75p | 8C2378 17p | 8D139 39p BFR41 25p | MP8111 1.00 
(200MH:) _ 36p see ed ane es 2N3964 1.42 | 2N5305 25p | arii4 65p | 8C237C 18 | 80140 39p BFR79 25p | MP8112 1.39 
WoCOrE 2N2483 «28, 2N4030  66p | 2N5306 37p | AFit7 70p | 8C238 14p | 80142 2.40 BFR8O = 25p | MP8I21 1.35 ut 5 
630VDC 250VAC i iP 2N4031 55p 2NS5307 40p AFI18 89p BC238A =: 15p 80153 1.25 BFR81 25p | MP8122— 1.40 P142 04 
POLYESTER pOICore wt 2Ngast ee | 2Na032 Gap | 2N5308 25 | Ariza 929 | C2388 6p | BoIss 1:20 | Broo ari | MpBioa tae UT PED 
CAPS .| N4O3 5 2N5354 «199 | AF125 © 72p_:*«| BC238C_ = 17p_-|| 80157 += S4p_- | BFS28 «= 2.95 | MPasi2 1.59. 4 17 
VOnF 12p) oaeeanes Sate 2N2646 45p phase aoe 2N5355 19p AF126 72p 8C239 15p BD158 55p BFS61 1.00 | MPF102 = 39p TIP 162 4.95 
15nF 18p Pea men | ozo see 2N4058  10p | 2N5358  73p | aFr139 53p | 8C239A 6p | 80160 3.80 BFS98 = 1,10 | MPF103  —_29p TIP2955 7p 
22nF 18p| Mia single’ ade 2N2714 12p 2N4059 17p 2N5366 259 | AFI70 88p 8C239B 17p 80181 1.75 BFTI9 1.65 | MPF104 = 29p TIP3055 - 70p 
47nF 32p| Min Stereo 18 f anosys 250 | 2N4060 12 | 25367 28 | F172 aap _| 8C239C 18 | Boie2 250 | Series tee | mPrios o90 | Tisa7 62p 
100nF 35p| am aNeege a0 | 2N4061 © 10p | 2NS401 © 35p | Ariza gap. | 8C250 ©. 22 | Boies ©2770 | Beree” gen | MPrisa «ag |sTisaa 40p 
150nF 37 Bieta t Serco |p 2N2890" 2 10) [aah oes 1p | 2NS415 1.10 | AF200  — 65p_- || BC250A-23p | BOI87 = 1.09 | Berwin §=— 1.48 | MPF121. 1.69 | TIS45 66p 
220nF 40p ica \eoeee Nse> 28 | 2Naoes «1.18 | 2Nsa16 1154 | AF201 75p | 8C250B 24p | BD201 1.30 | gBrwio 1.48 | mPs3638 27p | TIS46 66p 
2N2904A 27; 2N4069 «1.00 | 2N5447— 16p_ | AF239 1.24 | 8C250C = 25p_ | 80202 1.39 BFW11 1.48 | MPS3640 40p TIs47 49p 
A Core 6tp | 22908 28> | 2N4074 75 | 2N5448 199 | aF2a0 1.00 _| 8C251 25p | 80204 = 1.44 BFW43 2.47 | _MPS4356 6 0p TIsa8 65p 
Fully enclosed Tzicere 80p 5 2N4092 «98 2N5449° 0s 21p_-| AF279B = 75p BC251A 6p 80220 1.00 BFWs9 1.06 | MPS6517_ 47p TIsag 66p 
Piher Pro sets pitches om 3N4093 1.20 2N5450 23p _| AF279G 75p | 8C2518 27p 80221 95p BFW87 —-1.53 | MPS6518 47p TISSO 60p 
rare 2N2906A 30p | 2N4121 5p | 2N5451 — 25p | AL102 3.49 | BC2BIC 28 | 80223 1.00 | grwoo 153 | MPS6530 37% | TISSI 65p 
om Aerial Cable 2N2907 25 | 2N4122 45p | 2NS457 299 | aui10 2.20: | -8C252 22p | 80224 S5p | BFxi2 1.00 | MPS6560 32p TIss2 70p 
502 RGSBA 369 | 2N2907A 26p | 2N4123  21p | 2NS258 29. | auii3. 230 -| 8C2528 -23p | 80232 1.11 | Bex13 Sap | -MPSESC2 32 TIS53 97p 
Carmet 20 Turn 7591 UHF 2N412435p J 2N5459 —-29p | BC107 =» 10p_ | BC252C_— 24p | 80233 = 70P | gBex19 ~©—50p | MPSAOS 23p | TISS4 85p 
52 UI 36P | 2N2920 3.47 8C253 22p 80234 72p TIS5SS 66p 
Precidion Preset 7582VHF = .28p | 2N2923 © 25p_-| 2N4125 = 37p_-f 2NS460 = 72p_-| BCIO7A = 12p C2838 23 bee 3 BE X20 80p | MPSAO6 = 25p 
£002, 10082 30092 Flat 4p | 3N2924 15p 2N4126 = -.27p 2NS5461 60p | 8C1078 = 12p Bere En poze He BFX29 26p | MPSA10 —_28p TISss 92p 
20082. 5002 2N2925 1p | 2N4220 75p ff 2N5462 80. | BC108 1p, | BO253 seco gosoa. oe BFX30 _27p | MPSAI2 29 
1K, 2K. 5K Rai N2926 — 10p 2N4221 95p 2NS484 0 40p | BC108A = 12p . 2 BFX34 1.00 | MPSA13 48 
‘ainbow 2 3485 29° | BCIOBB 12, BC256A 26p | BD239C 64p X37 MP. 
10x. 20K, i 2N3010 75p | 2N4222 97h, ‘| 2NS4B! p | 862568 27 | BO240A sop | 8EX3 pe eed 
50K. 100K. Ribbon Cable | eeoir ep | 2N4223 «976 | 2NS490 1.37. | BCiosc§—14p Aare a pees 8FX43_-70p | MPSAI6 30. 
256K , 500K 10 Way 65p | oN3019 50p 2N4224 98p 2NS492. «1.56 | BC109 10p poset ace peeps es BFX68 1,00 | MPSA18 — 65p 
99p enc’ 24Way 1152p | an3053 7p | 2N4234  a5p J 2NS49a 1.37 | Bcioge —12p_ | 80257. gan | Boosie eye | BEX84 «= 27p | MPSA20 48 
40Way 210p | 5n30584 565 2N4236__45p_ J 2N5496_ 1.59 | BCI09C__12p 24p 2 P| BFxX85 28 
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CRICKLEWOOD-STOCKING PARTS OTHER STORES CANNOT REACH! 


% THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express 
{tems not fully covered on this list include: OPTO: 7 seg LEDs, LCDs, bezelled LEDs, Lamps, Lampholders. FUSES: 20mm, _for_immediate service; no extra charge, no minimum order. 


1% inch, slow or quick blow, Fuseholders. CONNECTORS: DIL, DIN, Phono, 1 mm, 2mm, 4 mm, Bulgin, USA.1.E.C. KNOBS: %* THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but 


Plastic, Aluminium, Anodised, Collet, Pointer. SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, DIL, Push. METERS: LCD, accepted (no coins please). All in stock items shipped same day. 
Analogue, Test and Panel. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more ree i i A is from 
All in stock items (that's 95%) posted same day. OFFICIAL ORDERS FROM SCHOOLS, GOVT. DEPTS ETC. weLCome, %* THE IDEAL WAY Call in and collect. We are on the main Edgware Rd (AS) just 1} miles fror 


OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE) QUANTITY DISCOUNTS BY NEGOTIATION Staples Corner and approx 3 miles from Marble Arch. 
CRICKLEWOOD ELECTRONICS LTD, 40 Cricklewood Broadway, London NW2 3ET, Tel: 01 4520161, Telex: 914977 VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad 


AL L STOC K B RAN D N EW F RANCH ISE D O R | G I N POST, PACKING & INSURANCE Standard small order charge is 70p (more for heavier goods) 


Export orders minimum £1.50. 


TIS6O 


z ? 228 
11N3493 ZENER DIODES | Small ditfused LM381AN 2.26 Pp 74L3123 °° 36p J 74H11 1.45 8 2.097152MHz 
TIS62 1N3493R 200-500 mai R20 Sp gp | Lwasin. 140 | FA%%0 a8 PALS 25e 1 80p) | 24H 20. 4 71.45 8243 288 +20 
TIS64 67p | 1N3602  — 36p E24 Series G2D 12p 10 | LM382N 1.12 TA7204. «1.95 74LS125 — 24p 74H21 1.45 eae see 3.2768MHz 1.50 
TiS87 60p | 1N3604 45p 24-47V 8p | Y20 12p 10p LM383T 3.40 TA7205 —-89p 74LS126  -25p 74H30 1.45 ot 4 4,00MHz 1,40 
TIS8BA 62p | 1N3766 3.00 Micro 0.17 LM384N 1.40 TA7222 1.45 74LS132  39p 7440 1.55 os H So6. 4.194394MHz 
TIS90 280 | 1N3768 4.50 RID 2p Zp] LM386N1_ 8Bp TA7310 1.49 74LS136 -29p 74H51 1.75 23 are 2.00 
TIS91 30p | 1N3768R 4.50 oye GIO 27p 2p] LM386Na 1.20 TAA263 3.88 748138 32p | 74H53 1.65 For higher ee eae 4.433619MHz 
T1S92 30>] Inaooe ane | S3e2u" tsp | TIO 2 2.) cseen 243 | Taazoo Sos Lara racer | eee mel | pea la pe 4.00 f 
T1893 Sap | 1N4002  4%p f LM391N60 1.70 74LS8145 -70p 74H55 1.40 | Series, substitute 5.00MHz 1.75 
VNIOKM = 60p |_ 1N4003 So Sn LM391Ng0 1.93 ee es 74LS147 1.57 74H60 1.70 74C for 40 8259 4.00 6.00MHz * 1.50 
‘ 2 5 Watt Targe clear . TAA350 3.60 ; retix 8279 4.40} 6.9375MH: 3:5 
VN46AF 84p | 1N4004 S4p Cc 2p LM392N 76) 74LS148 = 75p 74HG62 1.75 prefix. eg 93751 0 
VN6GAF asp | 1N400S —Gp | E24 Series See a BAS liareeety res Ute Bare 748151 39p 40107 = 7aC107 | 8304 4.50] gooMH: 1.75 
Z7x107 Yop | 1N4006 Gp | 7-5 75V_ 1-10) eee 13a | CM39aN 3.80 UA tee 74LS153  39p 8544 150 j0.00mH: 1.75 
ZTX108 10p | 1N4007 i] evaeresecsteca| (oes LM396K 13.52 TAASEO 36 74LS154-79p 74L TTL 45 CMOS 8601 1.20 18.00MHz 1.99 
ZTX109 10 | 1N4009 — 20p | SWwire ended — | Super brgh Lm709NB 64p | Taaeso sae 748155 299 | 74102 4.00 | 4502 59p 20.00MHz 1.99 
2TX300 13p | 1N4148 6p | following canes GHGhtn LM709CH_ 1.00 74LS156  36p | 74L10 170 | 4503 29p ee 2.60 | 27.648MHz 2.60 
27x301 15p | 1N4150 1p ‘| voltages only RSU Sap 29p | LM710CH 89p 74LS157—-27p 74047 3.27 | 4507 33p a 2.35 48.00MHz 1.75 
2TX302 15p | 1N4448 —.22p | 3V3. 3V6, 4V3 LM710CN 52 74LS158 © 29p 74074 120 | 4508 1.19 | 9097 3.00 100.00MHz 5.50 
2130323 | 1N4517 2a | 4V7. SVE. 7V5. yeUn ee ae le uMaineHe 138 Tea 160 74Us160 35 | jacgs  a'z0. | 4510 35p | 9099 3.00 5.5 MHz 
-8V7, 9V1. e. | : t 4511 48; . Ceramic filter90p 
2TX304 © 15p | 1N5172_30p, | 8V2 Tr-col LM711CN 70p 74.8161 35p | page 1150 P c 
\| 10v! 12v; 20v: recolour TAA700 2.60 oy a 4512 39) 9062 2.50 
2TX310 —-35p | IN5176 Op tat LM723CH 1.21 | tTaag3o 2.50 jateieg seh | 74L93 2:30 5 | zeoactc 265 
27X31 32p | 1N5400 2p | 33V-SIV.62V | RGYS 839 7B | LM723CN 40p TAAQ30B 263 74L8163 35 | 7aL98 2.99 | 4514 Uo aoADAnT VALVES 
ZTX312 35p | 1NS401 —13p g UM725CH 3.40 TAAQ70. 2.45 causes pee ate oe 8.00 | OY86/87/802 
27X313 36p | 1NS492 0014p LM725CN 3.19 TAAS91D 2.45 74 CMOS/TT! | 280A0MA 10.00 1.32 
21x318 2a |: 1N5403 5p | 10W Pos. Stud LM733CN 69p 74LS168 84p 4CMOS/TTL | 4518 39p ECce: herd 
P } 15404 16p_ | Following TAD100 _ 2.00 74LS169 85p | 74C00 27p | 4519 29p | Z80AP10 2.80 4 
217X320 35p i LM741CH = 96p TBA120AS 69p 74Usi70 7 74c04 29p | 4520 43, 2N425E8 3.39} ECC83 1.22 
217X330 35p | 1N5405 —17p | _ voltages only LINEAR ICs LM741CN 158 | TBA331 1.50 te is p | zZNa2cEs 3399 Ecce 1.22 
31x3a1 2ep | 1N5406 18 | 7V5, 13, 18, 20, AY15050 95p | Cnizaicniagop i 74L$173  S5p | 74C10 28» | 4521 9p eNaasen rani eres tea 
Pp} iNs407 19p | 24, 27. 30, 33. AY3-8910 5.39 T8A341 2.05 74L8174  45p 74C14 89p | 4526 59p 5 5 
ZTXS00 14p van as tans LM747CN  69p TBA395 1.65 7 35 74€20 28 | 4527 59; 2N428E8 EL34 2.89 
2Tx501 4p | 1N5408 —_20p | 68, 82, 91. 100, AY38912 5.59 | CmagcH 100 TBA306 «160. 4US1 39p 1p ELgd 250 
21x502 tap | 1N5024 52p | 110 1:26 | AY5-2376 5.89 | Lupagcn 35p | Teaces 152 74LS181 99p | 74C30 36p | 4528 46p VOLTAGE tae ees 
27503 7p | 1N5625 CA3060 4.80 | CMi303N 1.20 TBAaéO 1153 74L8183 1.79 | 74C42 96p | 4532 69p REGULATORS | KTES 12:60 
ZTX504—-24p | 1N5626 — 62p_ | 20W Pos. Stud caz001 4.95 | [wi304N 250 | Teasco 2o7 GAL S80 2 SP AAS a 00 4594 4.29 (See also C3900 1.76 
21x510 —-34p. | 1N5627 Bp | (BZY93 series) CA3002 460 | 1mi305N 3.10 | tTeasooa 3:11 Pars Oh 260. etcie: ctl -asc6 2.59 Linea. ICs) PCCa4 = 3.00 
2X530 24 | 1844 30p | £24 values GAS005 3-15 | umi307N 2.75 | Teasio 295 ET es (cs aaa eet ct 65p - Positive ~ Pcces = 3.40 
ZTX531 5p. | 18131 40p | 7Vv5-75v 2.00 | CA3007 4.92 | Cmi310N 1.45 TBASI0Q 3.05 298193... 7p i 4539 99p 100 mA PCC89 1.89 
18134 56p CA3010 1.30 | CMi330N 2:25 i 74L8194  32p | 74C85 1.34 | 4543 sep | 7 PCFSS 2:30 
ZILAGED 18421 1.00 Ca3012, 1.75 | Uniass “aap TBAS20)- 52:57 74LS195 32p | 74C86 1.10 | 4e63 225 cares S08 Se Saree 
18421R 1.00 ieermowics || CA2013: “az | “tMtase 408 USA ae 74L8196 45p | 74C89 = 5.95 | gece, 35p: [| Jacien.- aoe | ipeceoy oa 
18940 op | © CA3014 «2.35 M1800 : 74LS197  48p 7490 1.05 | 4556 35p 
ul 3.24 WBL24A 3 Fi 211 
18941 11F CA3015 262 | [wigo1 299 TBASIOO 2.76 74.8221 50p | 7493 1.48 | Geen nets 2 Op | PCF802 : 
18961 22p ca3018 = 75 | tMigi2 8.00 LRA 272 74LS240  55p | 74C95 1.00 | 4566 1.49 pouae utes 
THYRISTORS AAII9 28p CA3018A 2.00 | (migig 299 74LS241— 55p 74C107— 60p | 4569 1.59 PCL86 210 
i 74 CA3020 2.00 TBAS5O_ 3.25 S242 55p 74C151 255 
Sensitive Geto | A129 S7P ca3o20a 390 | $M1820 215 | Teassoa 3.27 jatsoaa sep | zacisa aes | 4884 He PCLBOS 2.20 
Small Signal ¥ a TBAS6OC 2.87 74C157 2.20 78L24CH  80p PD510 4.95 
AAY30— 4ap Ca3021 3.20 | tmigz0 244 74LS244 60p c 
2N5060 CA3022 3.12 : TBAS70_ 2.37 7418245 70p 74C160 500 mA TO202 PFL200 2.99 
2N5061 92p | RAN Ss 2 -46p C f LM1845 4.12 | TBas700 2.48 740161 705M 47, PLSO4 2 
AAZI7 27p A3026 1.52 LM1848 «(2.89 74LS247  50p Ip 
2N5062 369 TBAS81 3.11 74162 7812M ap | PL508 2.36 
BA100 22p CA2028A 1.21 LM1850— 2.75 74LS248 55p Pp 
2N5063 37p CA30288 2.53 TBAGAT: “3:00 74Ls2a9_ 5 74C163 7815M 7p | PL519 78 
2N5064 40 | BAIO2 25 cazo29. taza | tMI87) 439 | Teags1 1:90 jatsost sep | 7actea 7ea2m ap | PL8O2 4.17 
BA13340p GAZG30R 2.97 | ties 744 | Teaeze 218 74L8253  32p | 74C165 Wasp O20" HE veooae cs €3 
BAI38 30p ca3033. 5.44 | Cuigeg 3:97 reba. eee 74LS257  35p | 74C173 6L6 259 
BA142 20p CA3034 «5.18 | CM2g07N 2.75 TBA720AQ 260 74LS258 = 35p | 74174 ss 
BAI4a = 15p CA3036 2.75 | CM2907NB 2.60 ei 74LS259 55p | 74C175 
CA3039 «1.50 TBA750 74C192 PLUGS & 
BAISS 15p UM2917N 1.89 TBA7S00 74LS261 1.35 SOCKETS 
BAI5G —-38p casa) 347 1 ewzormne 180 | Tea7aon 748266 18» | 74C193 boc O°, | une pL2ee 
BA182 40p CA3042 3.47 M3524 «6.77 74LS273  60p 74C194 7805K 1.39 types 
BA201 18p CA3043 3.92 eat 160 TBAB00 74L§275 2.25 74C195 7812K 1.39 Low loss, 
4,8 & 12 Amps CA3046 69p ; TGAS10) 74Ls279 3 74C200 7815K 1.39 | superior quality 
BA202 26p LM3302 0 74p TBA820 He ae 
TexasTO220 | BA316 5p Casa? 4.60] cuzaor esp | TeA820., 74LS280 1.60 | 74C221 remax 1.39] 3 
Suffix: A = 100V | Ba317 25p CA3048 2,99 LM3404. 75 TBA920 74LS283 40p 74C901 Fine plug ; 
B = 200V BA318 30p CA3049 3.21 (M3405 1.45 7BA9200 74LS289 4.70 74C902 — Negative — Reduces Bp 
C = 300V BAV1O 16p CA3050 4.11 | EM3900 dp TBA 74LS290 45 74C903 . 100 mA TO92 ound skt_ 40p 
D = 400v CA3051 3.80 50) 74LS293 4 74C904 1.84 79L05 59p | Sar skt 40 
BAVI9 15p LM3905 1.25 TBA990 3 Op MEMORIES 
M = 600V BAV20 —15p ca3052 2.92 | 13909 79 | Teassca 74LS295 89 | 74C905 1088} 2104 00 | 79L12 59p ences 
IC106A 45p | BAV49 15p CA3053 1.00 tm3911_— 1.20 74LS298  89p 74C907- 1.91 | 2102AL2. 135 79L15 59p is 
TICIC6A 46p . TCA105 74C908 «1.87 500 mA TO202 Plug 1.10 
TIC106B 47p | BAX13 10p CA3054 1.66 | C3914 1.79 TCAI60C 74LS299 2.50 4 E 2011-1 coe ion! 
BAX16 11p CA3059 2.80 | (M3915 1199 74LS323 1.76 740911 «9.59 et ‘ 
an TereeG see] Bav3e —20p ca060 4.09 | Lnaoie ozze | cAZZo 74ts324. 1.45 | 74912 8.00 Line skt 1.18 
Tieioemess | BAY43—15p CA3062_ 13.84 | [Ma2socH 263 | Tazz 7418325 296 | 74C914 2.88 - 
BAY93 —10p CA2065E 4.62] Lma2son 239 | Toageo 7418326 2.39 | 74C915 1.99 ; “KEYNECTOR 
CA3068 4.23 by 74.8327 2.39 | 74918 2.50 1 Amp. T0220 | Bare Wire Mains 
TICII6A 66p | 881038 — 70p os ; 9 | TCAGaO . 
fi 3:20 | &M13600 1.0: 7483479 74C9200 8.50 7905T 44p Satety Block 
T1168 Gap | BB103C — 70p Cason. say | MB3712 1.99 | TCABsO TAtoeag. eee: | gaceaee ace, 35 | 79127 aap £7.95 
8A TICIIEC 71p ip CA3075 2.25 | MB83756 380 | TCAG6OB 54(8352 79p | 740923 5.00 . 7915T aap 
116D 73p | 88104G —80p Mg8719_ 7.95 | TCA730 7,00 RELAY (MINI) 
TICI16D 73p | BBIOS 52p CA3076 «3.42 BB ‘ 74LS35379p | 74C925 6.00 | aogo 9.50 | 79247 aap 4 pole 2 wa 
TICII6M 80p | BE toeA ewe CA3078T 2.25 Hes2005 8.54 renee 74L$362 7.25 | 74C926 6.58 | 4146(200ns) 75p 1:5 Amp. TOS 7891 6.120 
TIC126A 72p| 881058 58 CA3080 1.89 UMtgOaN. TCAT60 74LS365  29p eeaee Aen 4118-3 3.25 oe Hise 3.amp contacts 
TIC1268 72p| 881096 65p CA30B0A 3.95 | cr304- TCA800 74LS366 _29p . 4164 4.50 : £2.80 
12a BY126 20p CA3080E 70p 74LS367 29p 74C930) 7.80 | 5904 750 7915K 1.99 
TIC126C 73p CA3081 1.90 | LM1304N TBA800Q 74C932 3.12 7924K ‘1.99 
TIC1260 77p| 8Y127 —_22p ae : MC1305= TCA830S BA ESSG8 2200, S16) e40 é CANNON TYPE 
BY134 52p CA3085 1.35 74LS373 -59p 6514 3.30 AUDIO PLUGS 
TIC126M 95p CA3086 «5 LM1305N TCAQ10 = Variable = 
BY182 1.26 : Po Meisure TCASs0 74LS378 58 6810 1.15 (3 PIN XLR) 
6 CA3089E 1.95 74LS8386 1.14 7489 4.20 | 1200 (2A Pos) 
5 BY188A  65p. LM1307N TOA1002 : 40 CMOS . 250 | Male 1.70 
IEMENS BY206. 36p CA3090A0 3.70 | LNAI307N TeAiees 74L8390 46 | 4099 1op | 74189 4.00 _ Female 1.65 
THYRISTORS | gy207 36p CA3130E 87p LM13010N TOA1004 74LS393  42p 4001 0p | 7418289 3.25 EMIS 7S 12.004) vets (Chassla) 
1.2 amp plastic BY223 1.56 CA3130T 1.80 | C1390 TOA1005 74LS395  89p 4002 tip | 74LS188 2.25 | LM309K 1.35 1 Ayan 1.50 
srenteriioy)| sya gasname oe | tren | Teale vausias 180 | ope hap | tgaey 38 | cuore gaz] Pine 38 
BY299 55p MC1352 (1.75 74L$393 2.70 | 4997 1 74LS288 Pp 
Bst 80113 (200V) | BYw1i-8001.40 HAIsoBW 2.40 Melaceueiee, ues 7as399 1.59 | 4002 ae Stne MST 5175 JACRPLUGS 
ast 80146 (7o0vy | PY 11-1000 ieu7106 jag | M1458 TOA1034 viusaen zn | 4003 247 | INSERTION LM337MP 1.73 Huge Discount 
2.00 ' M1458 TDA2020 3 4010 10p for quantity 
1.12 ICL7107 9.50 74LS540 (77, DIL SOCKETS LM337T 1.75 
el Ee ictgo3s. «299 | ~MCi466L 6.77 | TDA2030 yassa1 gop J 401) 10° | oapin 490 | Lm3asK 3.60 please phone 
4.7 amp plastic By eases ICM7555 ‘Bop | MCI495L 3.75 TDA2522 paseao te | 4012 15p | aopin LM350K 4.50 "Mono — 20p 
Bst 80206 (100V) W : Lc7120 3.20 MC1496- TOA2530 : 4013 20p LM396K 13.52 % "Stereo 30p 
B0p | BYX10 36p ‘ M1496 TDA2540 748641 1.69 4014 46p LOGIC ICs i 
Bst 80213 (200v) | 8YX50-200R te3739 «323 | mcssa0 1.48 | toAzsat 74L8643 2.25 | aos 58 ine. COMP. DESOLDERING ]| Mono 30p 
1.10 ag E347, 790 | -MC3401- TDA2560 741.8644 2.75 | agig 20p SUPPORT PUMP 2 ‘4mm Mono 12p 
Bst 80246 (700, | 8Y%S5:350 62p 4 LM3401 TOA2571 74LS669 1.20 | 4017 32p | ADCO804 3.95 High Quotit 24mm Metal 
SI . aa BYX71-350 1.10 LF351 470 | acaa03- TDA2581 74LS670 1.40 4018 45p | ADCO816 14.90 Hien Suaioe Mono 20p 
1 BYX71-600 1.52 LF353 92p M3403 TDA2590 74LS673 5.50 4019 26p AOC0817 10.06 Ai bia 3% mm Mono12p 
TV Thyristors LF355 83; Aluminium 
aaane” "gg | TTS tee | Tite tease 88 | tachaon Tasch raisers 399 | Saco ap | A¥saoiangoe | Atummum, | 3mm More 
x . TIL312 1.65 LM3405 TDA2600 B 4021 39, AYS- is aie 3 
BTl0e yee He gee Han ues ticzor 22} Nes3iIn 136 | ToOAI0 3. 4022 aap | 1cM7555 Gop | Semen Teer | aimm Metal 
BTI6Use | |Fra902 anh | Titaor «= 350] tf 1339! 299 | Nesaor 4.95 | TOA;I1A 250 4023 12p | INS1671, 20.00 | PN oe gee | Mono 20p 
TIC1IGM mz2361 1.20 | TH403 3.80] Cet37a1H Gap | NES43N 250 | TOA2640 3.64 748 TTL 4024 328 eeaumeooe 1.0003 SOLD 
BT119 1.70} oni 70, TIL406 4.10] CF13741N Sap NES44N 1.80 TOA3000 2.76 74800 30p 4025 12p | INS1792 30. GREAT VALUE! JACK SOCKETS 
° ip NESSS 16p TLO61 40p 4026 794 
87120 1.50 | Gn47 20p UM10CH 4.25 74802 32p P Chassis 
BT121 1.30 | Gago 1 NEW OPTO LM11CH_ 4.50 NESS6 45p TLO62 60p 74804 32p 4027 20p GRAPHIC %" Mono 
- BT139/600 250 op DEVICES tmiia. 6.75 | NE5SSB 1.89 | TLO64 99p 74L$ TTL 74808 75 | 4028 29p PROCESSOR KS 3 
50 | oag1 10p ; NES60 3.25 | TLO71 36p | 74LS00 1p 4029 29p peesiven ts 
OA95 20p UM137K 11.52 rE 118 TL072 50 J4atso1 " 74S20 60p EF9365 £ 44.00 24mm Mono 1§p 
TRIACS A200 —-.20p | _ inc: Superbright LM301AH 1.00 | NES6S : 07 Pp P | 74830 60p | 4030 14p EF9366 £44.00 | 3%mmMonol8p 
T 400V. P see below LM301AN 254 NE566 1.49 TLO74 1,30 74LS02 11p 74832 70p 4031 1.19 Li 
exas OA202 20p rp NE567 1.37 TLOB1 50p 74LS03 12p 145 4032 80p ae 
70220 Case RASSOBAF 75p tiaocn” 290 | wes70 4.07 | tLos2 5p | 74Ls0a —izp | 74840 102 | 4033 1.20] MM5303 6.25 BeATSINKS 
TIC206Di4A) 66— | spos000 75p LM305H = 88p | Nes71 3.99 | TLoas asp | 74LS05 12p | 74864 ue 4035 129 | mms307 12.75 
TIC225D(6A) 74p | Spo9002 SWITCHES LM307H 1.05 : 74865 ‘1.02 : . 
TIC226D1BA) 88p DIL SPST LM307N 55, NESS34 0 95p | TLOBS 89p | 74LS08 = 12p | a4g7q 75p | 4035 59p | MMS5357_ 22.50 
tT Sy CM308AH 315 | OM335 7.20 TL170 49 | 74LS10 — 12p | a 4ca5 2.99 | 4036 2.49 | MMS57105 14.00 | tore (acto) 40 
t BRIDGE . PLLOZA 4.95 TL430 69, 74LS11 12p : 4037 1.30 | MMS7109 12.00 y 
1.16 RECTIFIERS LM308AN 2.14 ip 74886 1.75 Mn 18p J 3%mm Mono16p 
: PLLOSA 12.75 | UAAI70 1.69 | 74LS12 tap | TASHE, BL aosg 99p | MM57160 9.00 | + Q999 T1p29 3%mmM 
TIC246DI16A) ev shown In {8 aoe: | -tMagee a5e Re4136 582 | Yanan ies | 74U813 tap | 248112 90 | 4038 iad (Siva er '0220( ) Buin Monat 
: rackets way E RC4194 3.95 ULN2003 85 74LS14 —-30p 8174 11.80 
M A iP 748124 2.95 4040 46p | MMs H i 
TICZ2S30(208) || 1 amp type - Togate (mini Foe purcheaees Roaies 295 | urcs75c2 265 | 74LS15 138 | 748132 1.09 | 4041 4op | ROz5I3LC 6.99 A stock including | BOOKS ino VATI 
recrsoases | Warts) ie] oror dae | tai) 182 | Sxgioaen bap | Srotos) Zag | tats tae | E26 | giz 288] BOR UC 259 | eevarta’®| funn mcs 
+ , SASS60 2.59 20 74LS22 0 12p ‘ag | 4044 41p | SAaS010 7.10 Transistor 
'W08 (800) 40p} OPOTC. off 79p LM311N 70p ‘'SAS570 259 2N414 1.20 64827 12p 748139 We Pp . t 
; ; ZN419_ 2.25 748140 «2.50 | 4045 99p | SAASOI2 7.10 Manual (Bible) 
Other Triscs 6 amp type aad 27S ste 782 | sass80 295 2N1034 1.99 | 74LS28° 0 14p 94) 6 44p | SAASO20 5.50 Rechargeable 
M: P ‘ a S153 7.95 404 iP 5 ef 10.50 
2N5756 (TOS) Square withhalé Pe Me et SAS590 2.95 ZN1040 669 | 741830 12p | 545387 —-2'78- | 4047 39p | SAASO30 9.00 oa TTL Data 9.50 
1.44 um31en 1.49 | SFF96364 7.99 | ZTK22 Bap | 74832 13p | 74S163 3.00 | 404a 39p | SAAsO40 15.00 | Guatantera Data conversion 
2N6155 (T0127) LM319H 2g | S470 3.47 2TK33 74833 4p 748174 «2.50 4049 22p | SAASO41 15.00 Harae 4.50 
3.39 Lmgign 219 | St490_ 3.47! 741837 14p | 748175 3.20 | 4050 23p | saasoso 8.50 | 0°39, | | von Rog Date 
ser usdied | gamytyes cast SL610C 4.00 74LS3815p | jasiga 3.50 | 4051 44p | SAASO52 8.50 es 3.96 
LM. Se ~ HP2(4AH) 4.75 
2.23 | Square with hole | D. CONNEC- 320 — See SL611C 4.00 74LS40 —13p 748189 3.50 4052 499 | TMS6011 3.65 zie : Intertace Data 
40486 (TOS) 1.65 | $01(100) = 37p| TORS 25 way | 79XX Series Volt SL612C 4.00 74LS42 28 | d4siga = 3'50 | 4053 49p | ULN2003A 85p HORN ESARCe 
40512 2.70 | $02(200)  40p| Solder type SL620C 6.00 74847 35p 748200 4.50 4054 79p } 8T26 1.35 “2.29 | Memory applic 
40576 (TO66) $04(400) 40p| Male 1.60] Regulators SL621C 6.00 7atssi = 4p. | 598901 += a'oo | 4085 a3p | et28 138 pane se ‘4 
3 3.33 | 081800) 55P] Emale 2.05] LM324N 29p | SLE23C 10.00 74LS54 4p | 945225 5.25 | 4056 89p | gT95 135 | type H: Audio/ Radio 
40842 1.92 Angled PCB LM337K 4.75 | SL630C 6.00 74885 4p 745261 3.00 | 4059, 4.35] 8T97 1:35 | Adjusted 12 6 | Hbk 4.50 
Pwo (100) sop| Male 2.45) LM337MP 1.65 SL640C 6.00 yates ae 748262 8.50 4060 42p | 81Ls95 of any HP type Special tunction 
Pw02 (200) 78p| Fmale 2'90| (M337T 1.99 SL641C_ 6.00 tsi a 748287 2.99 4063 79p | 8iLs96 ‘Above £15.59 handbook 3.95 
DIODES Pwod (400) 885) sop | LM339AN 1.60 | SN76001N 2.80 74LS75 0p | 545983 «= 7'99:| 4066 22p | 81Ls97 
IN34A Pwoe (600) son | Covers 99p] tu339N 47p | SN76008 3.90 74876 20P | 745289 ©1157 | 4067 2.49) 8iLs98 TNEEIR: COAX (TV) 
1N821 LM340 — See SN76018 3.90 74LS78 18p 74$301 3.20 4068 14p | 6522 PP3 £5.50 
TYPE A: Au detel 
1N823 56 78XX Series Volt | SN76003N 2.95 74L880 1.20 | 345479 3.25: | 4069 13p | 6532 yee as Plug 25p 
1N914 amp type SN76013N 2.95 74LS83 36p 748471 «6.28 6821 Up to 4 Sock 2p 
1N916 Metal clad with Recuii SN7023N= 74LS85  48p 348473 12°50 6845 atatime) £5.85 
IN1190 1. oPTO LMgasK 3.60 | SN76033N vases 6p | Jasayq Seg 6847 poesh yar? 
1N1192 i . DEVICES LM34an “62p SN76033N 2.95 74LS90 _24p 748475 B25 6850 QUARTZ : 
iN1194 1, . New LEDs LM349N 116 | SN76110 2.25 74Ls92-25p | 745571 9.00 6852 CRYSTALS 3% DIGIT 
IN1194A 1. . Now in stock SN76115 2.65 74LS93 24p 6875 Please enquire LCD 
LM350K 4.60 ee ebasee 748573 9.00 MULTIMETER 
1N1196A R LM359N 1144 SN76116 2.7! 74LS95 39p 8131 about types . 
IN1198A 2. S LM360N 3.88 SN76226 3.45 74LS96_-96p 8154 not listed amps AC DC 
1N1201A LM376N 65p | SN76228 2.90 74LS107 —20p 74H TTL 8155 32.768KHz 99p'} KV IOC) 
1N1204A 1. Large diffused LM377N 1.69 SN76477 4.49 74LS109.27p 7400 1.45 8212 100KHz 2.49! 750V (AC) 
1N1206 E 1+ 50+ | Lm378N 3.40 SN76530 1.80 74US112 2p J4H01 145 8216 200KHz 2.791 Incredible at 
1N3063 : RSO 9p Jp | Lm379S 4.79 SN76550_  80p_ 748113 22p 74H04 1.55 8223 1.00MHz 2.895 £34.50 
1N3065 GSD 15p 120 | LM380N14 75p SN 76666 2.90 748114 .22p 74HOS 1.55 8224 1.008MHz 2.741] (SAE brings 
1N3492 YSO  15p 12p | LM380N8 1.50 SO41P 2.25 74LS122  36p 74H10 8226 2.00MHz 2.24 specs) 
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MINI-MULTI TESTER Deluxe pocket size precision mov- 
ing coil instrument, Jewelled bearings - 2000 o.p.v. mirrored scale. 
11 instant range measures: DC volts 10, 50, 250, 1000. 

AC volts 10, 50, 250, 1000. 

DC amps 0 — 100 mA. 


Continuity and resistance 0 - 1 meg ohms 
in two ranges. Complete with test prods 
and instruction book showing how to 
measure capacity and inductance as well. 
Unbelievable value at only £6.75 + 60p 
Post and insurance. 
FREE Amps range kit to enable 
you to read DC current from 0 - 
10 amps, directly on the 0 - 10 
scale. It’s free if you purchase 
quickly, but if you already own a 
Mini-Tester and would like one, 
send £2.50. 


SUPER HI-FI SPEAKER 
CABINETS 


Made for an expensive Hi-Fi outfit 
— will suit any decor. Resonance 
free. Cut-outs for 6%" woofer and 
2%" tweeter. The front material is 
Dacron. The completed unit is most 
Pleasing. Supplied in pairs, price 
£6.90 per pair (this is probably less 
than the original cost of one 
cabinet) carriage £3.00 the pair. 


GOODMANS SPEAKERS | 
6%" 8 ohm 25 watt £4.50. 2%" 8 ohms 
tweeter. £2.50. No extra for postage if 
ordered with cabinets. Xover £1.50. 
DITTO but for 8” speaker and 4" 
tweeter, £7.50 + £3.50. 


VENNER TIME SWITCH 
‘se, Mains operated with 20 amp switch, one 
Son and one off per 24 hrs. repeats daily 
jautomatically correcting for the lengthen- 
ing or shortening day. An expensive time 
switch but you can have it for only £2.95, 
These are without case but we can supply 
a plastic base £1.75 or metal case £2.95. 
Also available is adaptor kit to convert 
this into a normal 24 hr. time switch 
but with the added advantage of up to 
12 on/offs per 24 hrs. This makes an 
ideal controller for the immersion heater. 
Price of adaptor kit is £2.30. 


THERMOSTAT ASSORTMENT 


10 different thermostats. 7 bi-metal types and 3 liquid types. 
There are the current stats which will open the switch to protect 
devices against overload, short circuits, etc., or when fitted say 

in front of the element of a blow heater, the heat would trip 

the stat if the blower fuses; appliance stats, one for high temp- 
eratures, others adjustable over a range of temperatures which 
could include 0 — 100°C. There is also a thermostatic pod which 
can be immersed, an oven stat, a calibrated boiler stat, finally an 
ice stat which, fitted to our waterproof heater element, up in the’ 
loft could protect your pipes from freezing. Separately, these 
thermostats could cost around £15.00 -- however, you can have 
the parcel for £2.50. 


50 THINGS YO J CAN MAKE - 


Things you can make include Multi range meter, Low 
ohms tester, A.C. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory jogger, Live 

line tester, Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items - panel meters, 
timers, thermal trips, relays, switches, motors, drills, taps, 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
multi-turn pots and data on the 50 projects. 


YOURS FOR ONLY £11.50 plus £3.00 post. 


EXTRACTOR FANS 


Mains operated — ex-computer. 

Woods extractor 4°'x 4" Muffin 115v. 
5" — £5.75, Post £1.25 £4.50. Post 75p. 
6" — £6.95, Post £1.25 4x4" Muffin 230v. § 

5" Plannair extractor £5.75. Post 75p. 
£6.50, Post £1.25, 


ROTARY WAFER SWITCHES 


5 amp silver plated contacts. 4% shaft. 1’ dia. wafer. 

Single wafer types, 29p each. as follows: 

1 pole 12 way 2 pole 6 way 3 pole 4 way 
4 pole 3 way 6 pole 2 way 4 pole 3 way 
Two wafer type, 59p each, as follows 

2 pole 12 way 4 pole 5 way 4 pole 6 way 
6 pole 2 way 8 pole 3 way 12 pole 2 way 
3 wafer types. 99p each, 

9 pole 4 way 6 pole 5 way 6 pole 6 way 


12p 3 way 18p 2 way 


EXTRA POWERFUL 12v MOTOR 

Made to work battery lawnmower, this probably develops up to 
% h.p., so it could be used to power a go-kart or to drive a 
compressor, etc. etc. £6.90 + £1.50 post. 

(This is easily reversible with our reversing switch - Price £1.15). 


MINI MONO AMP on P.c.b., size 4x 2" 
approx. Fitted volume control and a hole 

for a tone control should you require 
it. The amplifier has three 
transistors and we estimate 

the output to be 3W rms. 

More technical data will be 
included with the amplifier. 
Brand new, perfect condition, 
offered at the very low price of 
£1.15 each, or 10 for £10.00. 


POPULAR PROVEN PROJECTS 
MULTI-CHANNEL or ROBOT CONTROLLER 


This is two kits. The 8 channel transmitter kit and the 8 
channel receiver kit. Each kit comes with diagrams and notes, 
but no circuit boards, the component layout being left to you. 
The data shows how to drive, reverse and steer two or more 
motors. With spare channels to perform other functions. Price 
£9.50 for both kits. 


3 CHANNEL SOUND TO LIGHT KIT 


Complete kit of parts for a three channel sound to light unit 
controlling over 2000 watts of lighting. Use this at home if you 
wish but it is plenty rugged enough for disco work. The unit is 
housed in an attractive two-tone metal case and has controls for 
each channel, and a master on/off. The audio input and output 

are by %" sockets and three panel mounting fuse holders provide 
thyristor protection. A four-pin plug and socket facilitate ease of 
connecting lamps. Special price is £14.95 in kit form or £25.00 
assembled and tested. Case & metal Chassis No. Fully punched and 
prepared, 


WHY BE COLD - Build a tangential blower heater. 


TANGENTIAL BLOW HEATER 


2.5 Kw quiet, 
efficient instant 
heating from 
230/240 volt 
mains. Kit consists 
of blower as 
illustrated, 2.6 Kw 
element, control switch and data all for £4.95. post £1.50. 


CAR STARTER AND CHARGER KIT 


In an emergency you can start car off mains or bring your battery 
up to full charge in a couple of hours. The kit comprises: 

250 watt mains transformer, 40 amp bridge rectifier, start/charge 
switch and full instructions. You can assemble this in the evening, 
box it up or leave it on the shelf in the garage, whichever suits 
you best. Price £12.50 + £3.00 post. 


TRANSMITTER SURVEILLANCE 


Tiny, easily hidden but which will enable conversation to be picked 
up with FM radio. Can be made in a matchbox — all electronic parts 
and circuit. £2.30.(not licenceable in the U.K.). 


RADIO MIKE 


Ideal for discos and garden parties, allows complete freedom of move- 
ment. Play through FM radio or tuner amp. £6.90 complete kit. 
(not licenceable in the U.K.) 


FM RECEIVER 


Made up and working, complete with scale and pointer needs only 
headphones, ideal for use with our surveillance transmitter or radio 
mike. £5.85. or kit of parts £3.95. 


3 - 30v VARIABLE VOLTAGE POWER UNIT 


With 1 amp DC output, for use on the bench, students, inventors, 
service engineers, etc. Automatic short circuit and overload protect- 
ion. In case with a volt meter on the front panel. Complete kit 
£13.80, 


INTERRUPTED BEAM 


This kit enables you to make a switch that will trigger when a steady 
beam of infra red or ordinary light is broken. Main components — 
relay, photo transistor, resistors and capacitors, etc. Circuit diagram 
but no case. Price £2.30. 


IONISER KIT 

Refresh your home, office, shop, work room, etc. with a negative 
ION generator. Makes you feel better and work harder — complete 
mains operated kit, case included. £11.95 plus £2.00 post. 


RADIO STETHOSCOPE 


Easy to fault find — start at the aerial and work towards the speaker 
— when signal stops you have found the fault. Complete kit £4.95. 


INVISIBLE AND SILENT SENTINEL 


Ultra-sonic beam when broken could warn you of visitor — two kits 
~ transmitter & receiver. To operate light or bell. £9.50. 


BURGLAR ALARM 


Complete kit includes 6” extrenal alarm bell, mains power unit, 
control box with keyswitch, 10 window/door switches, 100 yards of 
wire. With instructions. £29.50. 


12v MOTOR BY SMITHS 
Made for use in cars, these are series 
wound and they become more 
powerful as load increases. Size 
3%" long by 3" dia. These have 

a good length of 4%" spindle — 

price £3.45. 

Ditto, but double ended £4.25. 


Ditto, but permanent magnet, £3.75. 


WATERPROOF HEATING WIRE 
60 ohms per yard, this is a heating element wound on a fibre glass 
coil and then covered with p.v.c. Dozens of uses — around water 
pipes, under grow boxes in gloves and socks. 23p a metre. 


J. BULL (Electrical) Ltd. 


(Dept. EL), 34 - 36 AMERICA LANE, 
HAYWARDS HEATH, SUSSEX RH16 30U. EDR 


MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under 
£10 add 6Op service charge. Monthly account orders accepted from 
schools and public companies. Access & B/card orders accepted day or 
night. Haywards Heath (0444) 454563. Bulk orders: write for quote. 
Delivery by return. Shop open 9.00 — 5.30, mon to Fri, not Saturday. 


SCh, 
WOR, 


Your chan 


LIGHTING &\ 


Copper clad. PVC she& 
1.5mm single 

4.5mm flat twim 
1.5mm flat 3 core & E 
m single 

mf at 3 core 

16m at twin &E 
Telephone and multiway cables 
15 core 

10 core 


THERMOSTATS & HEAT Ss 
Thermostat: 3 level contact type < 
10 amp appliance type thermostat. Spindl 
Contact type with changeover, 10 amp s 
Wal! mounting, metal case, c/o contacts low Y\/ é 7.50 


TIMERS & CLOCKSWITCHES 


Time anc Set Switches. Smiths, Glass fronted 25 amp, 230v £2.30 
24 Hour time switch. 100 amp Smiths and clockwork 
reserve. Ex-Electricity Company ‘ Ff £5.50 
Cooker clock switch. Smiths 12 hour £1.00 
Clockwoek operated switches: 
15 amp, 230v. On time up to: 
10 minutes . . £1.37 120 minutes. . . £1.37 
30 minutes . - . £1.37 360 minutes . £1.37 
OMRON mini- timer, ref. STP NH. £3.50 
BLEEPERS - SIRENS - BELLS - BUZZERS 
Siren/Hooter — Delta 6 or 12v DC or 24v AC 37 
Open type buzzer, ex GPO, 10 - 20V .30 
Underdome bell, 4v - Sv 85 
Fire alarm bell, 12" gong, heavy cast iron. construction” £12.00 
COUNTERS 
6 digit counter. Mains operated. Not resettable . .60 
Ditto, But even numbers only... .50 
6 digit counter. 48v DC, 115v AC. Resettable £1.00 
SWITCHES - ROCKER, TOGGLE, ETC. 
Rocker switches: white push into hole 1°’ x 7/16". All rated 
10 amp, AC 250 volt. on/off . Hoes 12 
changeover centre off .15 
on/off with neon i 30 
Push to make spring return .20 
push to break spring return .20 
Larger two circuit one on one with mounting plate .20 
13 amp rocker switch. Car Fastener (DoT) : .15, 
Pistol Grip Switch: with lock-on as in electric drills -30 
Interlocking switch: blow heater, 3 rockers, 10 amp 30 
Micro switches. V3 types. 10 amp c/o contacts . -20 
mains button operated: 15 amp c/o contacts 25 
10 amp off/on 215 
15 amp off/on .20 
Lever operatedadd . . 10 
Lever with roller operation add 15 
Miniature types: Burgess V4T6 c/o El caianstlee Aa -30 
Two mounted with roller operator. ee ee 65 
Glass reed switches: 60 watt 10p. 40 watt Sp. 
flat multi stackable 60 watt -50 
Operating coils for reed switch multi voltae 3,6,9,0r 12 50 
Ceramic magnets Mullard Fi 10 
Mini Magnet . 15 
MISCELLANEOUS ITEMS 
Neon Mains indicators. Standard 15 
Extrasmall .. é 25 
Bench isolation mains in 230/240v output. 250 Watts . £4.50 
Mains input. Porcelain removable fuse ‘ . 20 
Light operated switch 12 volt. Encapsulated £1.25 
Insulating board. srbp etc. Approx 10 tons. Sheet size a x4! 
or larger. Various thicknesses. price per Ib. are 50 
Ditto, Tufnol, price per Ib. Pot £2.00 
Aerosol can ICI Fluon lubricant 35 
Varicap P.B. TV tuner . 50 
Battery holder takes 6 U2 batteries, snap ‘connector 25 
Car Battery clips, as for charger, + and —. per pair . -10 
MAINS TRANSFORMERS 
6 volt 1 amp . 50 35 volt 2 amp £2.00 
6.3 volt 2 amp £1.00 38 volt 2%amp . £2.50 
12 volt % amp 75 26 volt 10 amp £4.00 
12 volt 4 amp £2.00 50 volt 2 amp £2.00 
12 volt 1 amp £1.00 12-0-12,2amp £2.50 
8.5-0-8.51 amp £1.00 12-0-12,1amp . £2.00 
18 volt 1 amp £1.50 100W auto 115vo0/p £2.00 
25 volt 1%amp . £1.50 
MOTORS - MAINS & BATTERY 
3-6 volt battery motor, very small 15 
3-12 volt battery motor, very low current .20 
Mains motor with gear box Srev minute . £2.25 
80 rev per minute £3.00 
110 rev minute £2.00 
200 rev minute £1.50 
Mains motor, double ended fan motor £1.20 
Ditto single ended fan motor £1.00 
Fan blade for above men 50 
Mains motor, double ended, very powerful 1%" stack £1.50 
Mains instrument motors 1 rev 24 hours £1.50 
with gear box: Trev 1hour . £1.50 
16 rev minute £1.50 
4rev minute . £1.50 
2 rev minute . £1.50 
1 rev minute . £1.50 
Motor clockwork, set up to 1 hour 38 
Motor, clockwork set up to 1 hour with ringer 15 
Mains motor % h.p. 1425 revs, ex-computer . £4.25 
Vent opening motor with end stop switches . £12.50 
12 volt motors, Smiths, single ended %"’ spindle £1.50 
12 volt motors, Smiths, double ended %" spindle £2.00 
12 volt motors, P magnet type, single ended £1.75 
1% h.p. motor 3450 rpm 100 volt. SOHz. New . £5.00 


SPECIAL TERMS. For items in this column. Order 
no less than 10 of any item. Then add VAT at 15%, 
and 20% for carriage in the case of transformers 
and electric motors. All other items in this column 
are free post & packing. 
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CORDLESS PHONES 
: Not licensible in UK 


Prices from £79.35 
inc. VAT for the 


©Q43@ wicrocompuTerR 


BBC Microcomputer Model B..--- +--+ +++ £348 + VAT = £399 

Moda B + Econet Interface... . 2. -e0 5 ee . £389 + VAT = £446 model shown on the 
Model B + Disk Interface ..------++--- . £409 + VAT = £469 left. 

Mods! B + Econet + Disk Interfaces £450 + VAT = £516 

Singe disk drive (100K) ....---.+..---+--- £230 + VAT = £264 

Torch Dual Disc Drive (800K) with Z80 Processor 64K 

of RAM and CPN operating system .........-- £779 + VAT = £895 

Parallel printercable..--- +--+ eee eee eee £ 12+ VAT =£103 


Games Paddles (per pair) .... 22+ eee ee eee £11 + VAT = £12.65 


LONG RANGE TELEPHONE 


This is a long range (2-5 miles) cordless extension 
phone with intercom facility between portable hand set 
and the base station. You can receive all incoming calls 
and dial out to anywhere in the world from the hand set 
from any location within 5 mile radius of your home or 
office. The maximum range is achieved by using roof top 
optional antenna (not included). 

Long range extension phone.. £249 + VAT = £286.35 
Optional rooftop antenna.......... £45 + VAT = £51.75 


MEDIUM RANGE TELEPHONE 


Similar specifications to the above model but with 
operational range of % mile to 2% miles (with rooftop 
antenna) 

Medium range extension phone£189 + VAT = £217.35 
Optional rooftop antenna... £ 45+ VAT=£ 51.75 


SHORT RANGE TELEPHONE 


This is a short range cordless telephone for use within 
the house or from the garden. You can receive and 
make calls from the hand set. Range approx. 600 feet 
Short range telephone.............. £69 + VAT = £79.35 


40 MILE RANGE CAR TELEPHONE 


This mobile telephone fits into your car and enables you 
to receive and make calls to anywhere in the world from 
within 40 mile radius of your home or office (use rooftop 
antenna. 

Car telephone ...........eseeeee £1195 + VAT = £1374.25 


SOFTWARE FOR BBC COMPUTER 
Desk Diary (Two programmes) 
Algebraic manipulation package 
BBC Peeko Computer......... 

BBC FORTH language. 


... £8.65 + VAT = £9.95 
£8.65 + VAT = £9.95 
... £8.65 + VAT = £9.95 
£14.50 + VAT = £16.67 
BBC LISP language aan £14.50 + VAT = £16.67 
BBC word processing package.. £52 + VAT = £59.80 
Printer Driver CaSSsc.cicsscnsscconnervecseens £8.65 + VAT = £9.95 


igh quality. very reliable, industry standard 
Wes. These can be used as single sided/single 
Hty. double sided/double density or double sided/ 
Juble density depending on the host computer disk 
{interface. Compatible with most micro-computers e.g 
4 VIDEO GENOE, ATOM. TRS 80, BBC COMPUTER, 
SUPER BRAIN, NASCOM etc, etc. If used as double 
sided/double density then the storage capacity is 3.5 
MAGABITS/DRIVE (unformatted). track density is 48 
TPI and can daisy chain up to 4 drives. 90 day warranty 
One disk drive only .... £179 + VAT = £205.85 
Two disk drives .. £349 + VAT = £401.35 
Single boxed with power supply£214 + VAT = £246.10 
Dual boxed with power supply £389 + VAT = £447.35 
2 Drive Cable . £15 + VAT = £17.25 
DS/DD 48 TP! diskettes. . £2.50 + VAT = £2.88 


MITSUBISHI 
Double sided/double density 
Double Tracks 1/,” Disk Drives 


This is the latest addition to our range of disk 
drives. The capacity is 1 MAGA BYTES (un- 
formatted) per drive, the track density is 96TPI. 
Track to track access time is 3 msec. These are 
compatible with Shugart SA460 (ANSI standard 
interface). Compatible with BBC COMPUTER, 
ATOM, NASCOM and lots of other computers. 
One disk drive only . ..£219 + VAT = £251.85 
Two disk drives ...... ..£429 + VAT = £493.35 
Single boxed with power supply £249 + VAT = £286.35 
Dual boxed with power supply@......£459 + VAT = £527.85 
OS/DD 96TPI diskettes.......... 3.95 + VAT = £4.54 each 


TEXAS INSTRUMENTS 
T199/4A 16 BIT 
HOME COMPUTER 
SYSTEM 


TI99/4A 


aca ea ra I STE 
This microcomputer is based on TMS9900 16 bit microprocessor. T ALARM/POCKET PAGER 
It includes 16K RAM, 16 colour high resolution graphic (192x256). SIPENIES es 


The screen display is 32 characters, 24 lines TI-BASIC. Full size 
keyboard. For Software there are about 1000 Programs to choose 
from. There are a lot of peripherals available e.g. Disk Drives, Disk 
Interface, Speech Synthesizer, Extra RAM. Additional Languages 
(PASCAL, TI-LOGO, ASSEMBLER). Prices: Tl Home Computer 
£149.95; Peripheral Expansion System £134.95; Disk Controller 
Card £124.95; Disk Drive £199.95; Speach Synthesiser £41.95. 
All prices inclusive of VAT. Please send large SAE for full price list. 


tute Page 


PROFESSIONAL MONITORS This is an individually coded 4 WATTS Radio trans- 


mitter and pocket pager receiver. The alarm system has 
connectors for door contacts and vibration sensors. 2 
vibration sensors are included. It has a range of 2 miles. 


Ideal for protection of vehicl ty. Pi - 
GU RANTEED LOWEST PRICES ments for ranean 2V de Not Koensible in UK. 
We guarantee that our prices are the lowest on the market. If you £78 + VAT = £89.70 


can find any item advertised and in stock at less than our price we 
will match that price. 


NEW EPSON TYPE 3 PRINTERS 


@ GREEN MONITOR 12” green monitors with com- 
posite and sync input. Suitable for most computers 
HitachiMM1216........ £89 + VAT = £102.35 
SM12H 18MHzmonitor ... £89+ VAT = £102.35 
SM12N 15 MHz monitor . £69+VAT=£ 79.35 


e COLOUR MONITORS 14" colour monitors, RGB or 
composite and sync input 

SCM14N Normal-res 400 dots.... 
SCM14M Medium-res 600 dots 
SCM14H High-res 800 dots 


MICROLINE 80 

Fatures: 80 columns, 80 CPS, friction and 
pin feed. Unidirectional block graphics. 
Centronics parallel interface. 

Price si-..c2sessens £189 + VAT = £217.35 
MICROLINE 82A 

FeaturesL 80 columns, CPS, friction and 
pin feed, bidirectional printing, parallel and 
serial (1200 bauds) interface. 

PriC@ iinciceucectees £329 + VAT = £378.35 


.- £199 + VAT 
£339 + VAT 
... £499 + VAT 


TI99/4A SOFTWARE 


SOLID STATE SOFTWARE MODULES * 
*TI-Invaders.. .. £15 + VAT = £17.25 
*Video Games 1 .. £18 + VAT = £20.70 
*Mind Challengers. £10 + VAT = £11.50 
*A-Maze-ing.. £18 + VAT = £20.70 
ee .. £18 + VAT = £20.70 
£18 + VAT = £20.70 
£18 + VAT = £20.70 


MX80 F/T-3 
80 column, 80 CPS, super and subscripts, auto under- 
lining, tractor feed, 32 print fonts. Bi-directional printing, 
logic seeking, 9 x 9 matrix, high res. graphics, centronic 
parallel interface, tractor or friction paper feed. FREE 500 


FAST 100 CPS NEC 8023 PRINTER 


£18 VAT e070 y Sheets of paper............ Price: £325 + VAT = £373.75 
£18 + VAT = £20.70 MX 100-3 


+ 


136 columns, 100 CPS, all other features of MX80 plus 
£18 + VAT = £20.70 1 true descenders, adjustable paper width up to 15 inches, 
£22 + VAT - £2830 | friction or tractor feed, centronic parallel interface. 

£2B + VAT =E32.20)N cccccvccccnccaccccccctscreccseeses Price: £429 + VAT = £493.35 
£28 + VAT = £32.20 
|*Minimemory .... ... £60 + VAT = £69.00 ff 
SPARSEGR eon ee oes ee (please telephone) 


SEIKOSHA GP SERIES PRINTERS 
WITH HIGH RES. GRAPHICS 


ADDITIONAL ADVENTURE PROGRAMS * 
(Use with Adevnture Module) 
*Adventure Land.... -- £18 + VAT = £20.70 
“Mission Impossible. £18 + VAT = £20.70 
(Voodoo Castle. .. £18 + VAT = £20.70 
“The Count..... .. £18 + VAT = £20.70 
“Strange Odyssey .. £18 + VAT = £20.70 
“Mystery Fun House 
*Pyramid Fun House. 

*Ghost Town...... 

“Savage Island | & Il... pe 
“Golden Voyage .. £18 + VAT = £20.70 
A lot more Software is available. S.A-E. for list GRAQS OM eae aces ves aveeces eauailegnaseseineter as aooee eee £239 + VAT = £274.85 


AKHTER INSTRUMENTS LTD. 


DEPT. EK, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 2BZ 
TEL: HARLOW (0279) 412639 TELEX: 995801 - A18 


This is a high speed printer using bi-direc- 
tional logic seeking operation, 7x9 matrix 
for alphanumerics, 8x8 for graphics and 
bit image printing. Programmable paper 
feed, original plus three copies, Greek 
characters and high resolution graphics. 
The print quality is exceptional, and the 
price is affordable. 


Price........ £299 + VAT = £343.85 


ORDERING INFORMATION All orders which accompany a 
cheque or cash are CARRIAGE FREE (UK only). On all other orders a 
carriage charge of 3% of invoice total is applicable 


GP-100A 50 CPS, 80 column, Hi- 
res graphic line repeat function, ad- 
justable up to 10" paper width, tractor 
feed, 5x7 dot matrix 
GP-100A centronic parallel interface 
£189 + VAT = £217.35 
GP-250X New 50 CPS, 80 column, tractor feed, true descenders, 64 user 
defined characters, double height and/or double width characters, 5x8 dot 
matrix, parallel and serial (RS232) interface 


“£18 + VAT = £20.70 


dvertisement 


UNIVERSAL NICAD CHARG 


£29.95+£2.50 P&P 


Power requirement :240 V AC 60 Watts. 


Constant current 
generator : Variable from 10 mA to 
4 amps, Log Scale. 
‘Regulation OK’ lamp 
extinguishes on too high a 
load. 

: Variable from 1 min. to 
60 mins. + 14 hrs. switched 
position. 

Manual start and stop 
buttons. 
Timer on lamp. 

: Power on lamp, mains 
switch on current control 
knob. 

: Will trickle charge at 
14 hrs. rates up to 12, 

1.2 V Cells or 2 110 mAH 
8.2 V mass plate cells. 
Will fast charge up to 7 of 
most types of sintered 


Auto Timer 


Other indicators 


Capabilities 


1.2 V cells within one hour. 


a 
At 4 amp rate 
C Cells: 20. see SY 
506 C Cells .... 18 mins. 
AA Cells ...... 7 mins. 


(Note: Lower currents and longer times may of 
course be used) 


Southern Technical Systems 


UNDERLYN FARM, 
MAIDSTONE ROAD, 
MARDEN, 

KENT TN12 9BE 

Telephone Maidstone 831022 


SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS | 
325 Edgware Road; London W2 1BN Telephone: 01-723 4242 Telex: 295441 BUSY B 


1983 CATALOGUE NOW AVAILABLE 


CRIMSON ELEKTRIK [74 
PROFESSIONAL AMPLIFIER MODULES 
NOW AVAILABLE OVER THE COUNTER! 


NEW TELETEXT KIT NOW AVAILABLE 


NITH PRESTEL ADAPTER (OPTIONAL EXTRA) 


BASIC KIT £120 


PRODUCTS ABOVE AS FEATURED IN RECENT 


ELECTRONIC EXHIBITIONS 


BRADLEY MARSHALL LTD. 


SEND LARGE SAE + 75p TO ADDRESS BELOW 


VELLEMAN KITS 


HIGH PRECISION STOPWATCH K615. 2 es £43.13 
DIGITAL THERMOMETER K2557 6 as £26.57 
INFRA RED DETECTION SYSTEM 6 4o 7 tS Ee aetna £10.63 


ELECTRIC DRILL SPEED CONTROL K2577... 


PLUS MANY MORE KITS IN STOCK 
PLEASE CALL AT ADDRESS BELOW TO SEE DISPLAYS 


ee £3.20 2732 300NS ... £7.50 
nee £3.20 2764 300NS . . £11.00 


PRICES EXCLUSIVE OF VAT 


OFFICIAL TEXAS INSTRUMENT SUPPLIER 


325 EDGWARE ROAD, LONDON w2 1BN. 
TEL: 01-723 4242 
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| TOOL PALLET FOR 
' SPANNERS ( PRICES ON APPLICATION) 


| TOOLROLL £8.95 inc. VAT P&P £1.00 
MEASURES 23x13! WHEN OPEN. MADE FROM PVC. 
IT CAN HOLD UP TO 30 TOOLS AND HAS 3 POCKETS. 


Y | a 


SIZE TL100 19’’x 14x 6” 


| SALES PRESENTERS £7.48 inc. VAT P&P £1.50 
} IT CONTAINS 3 DOCUMENT POCKETS 4 RING BINDER 
BOARD CLIP WITH QUICK RELEASE. SIZE A4 


TL99 17x 12” x 6” £39.90 
e- 


THE TL100 HAS BEEN DESIGNED FOR THE PROFESSIONAL ELECTRONICS, TV 
OR INSTRUMENT TECHNICIAN WHO NEEDS TO CARRY A LARGE NUMBER OF 
SPECIALIST TOOLS. CONSTRUCTED FROM HARD WEARING ABS WITH STRONG 
ALUMINIUM FRAMES, TWIN HANDLES AND TOGGLE LOCKS. A MOULDED TRAY 
IN THE BASE, A COMPREHENSIVE 2 SIDED TOOL PALLET THAT IS REVERSIBLE 
WITH SPACE FOR OVER 40 TOOLS. THERE IS SPACE FOR DOCUMENTS AND A 
HEAT SINK FOR A HOT SOLDERING IRON TO PREVENT ANY DAMAGE BEING 
CAUSED. 

ALSO AVAILABLE IS THE TL99 WHICH IS A SMALLER VERSION OF THE TL100. 


TLW4 TOOLWALLET MEASURES 11'x14"x2%" WHEN CLOSED. MADE FROM 
REINFORCED PVC WITH A HEAVY DUTY INDUSTRIAL ZIP. 


% DISCOUNT STRUCTURE FOR MULTIPLE USERS ONLY 
@ %CUSTOM MADE TOOL PALLETS ( ONLY FOR LONG RUNS ) 
TOOLS WILL BE REQUIRED FOR MEASURING 
BUT WILL BE RETURNED. 


Please send | 
| ra | 
| my cheque 

Name TL 100/ TL99 P&P £2.60 extra) ] 
: Company | 
| Address | 

ELK4 Ky 

| ( 
j a 2 

Tools NOT included. British made. ¢ 
N Money back guarantee. Allow 7-21 days for delivery. Teleman Products Ltd 


“Wychwood ‘ 2 Abbots Ripton Rd, Sapley, Cambs. PE17 2LA 
Tel: (0480) 65534 
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TRIACS — PLASTIC 


4 AMP — 400v — 10202 — TAG 1366 


Ae Or ee moot Miniature round nose side cutters — 
Je . . les 4 yinch I h. O1 
SAME 400 10320 — TAG As Laie handles 4yinch length. Order FLEXEY 
60p £5.75 £27.50 £50.00 A flexible 
Miniature long nose pliers — insulated length 83 
SLIDER ALL AT handles 5 finch length. Order No¥044 
POTENTIOMETERS 50 : 
Plastic 40mm Travel Mono PER PAK Q Raut hates das iaere / 
SX63.5 x 470 ohms Lin SX67 5 x 47k Lin SEE ee a { 
SX64 5 x 1k Lin SX68 5 x 47k Log 
SX65 5 x 22k Lin SX69 5 x 100 Lin Miniature end nippets ~ insulated handles 
SX66 5 x 22k Log SX70 5 x 1 meg Lin \ A pachilengla. Gter NO NUS. 
Mi Ih sid 
Sanaa imate rcpeynetploats tw 
1N4148 00-35 All good—uncoded Worth handles Sinch length, Order No:YO42 abs 25 


double our price 45v75mA £1.25 
250 Silicon Diodes—General Purpose. like 
0A200/202 BAX13/16 Uncoded 

30-100v200mA 00-7 


All with insulated handles each 


Sx41 


£1.25 


BI-PAK'S OPTO 83 SPECIAL 


A selection of Large & Small size LED's in Red 
Green, Yellow and Clear, plus shaped devices 
of different types. 7 Segment displays, photo 
lransistors, emitters and detectors 

Types like MEL11, FPT100 etc. Plus 
Cadmium Cell ORP12 and germ. photo 
transistor OCP71. TOTAL OF 25 pieces. 


O/NO SXS7A 
Normal Retail £12 00 
Our Price 


£5.00 


SEMICONDUCTO 


A Collection of Transi 
Triacs. IC's both Logi 


100 


Guaranteed Valu 


£4 
OP. 


Silicon NPN‘L’ TypeTransitors 
TO-92 Plastic centre collector 

Like BC182L — 183L — 184L 
VCBO 45 VCEO 30 IC200mA Hie 100-400 Ri 


ALL pertect devices — uncoded ORDER AS Sx183L 


yours 
for 
only 


Valued 


toe 


1 Amp SILICON RECTIFIERS 
Glass Type similar IN4000 SERIES IN4001-IN4004 
50 — 500v — uncoo.d — you select for VLTS 
ALL perlect devices — NO duds Min SO0v 

50 for £1.00 — worth double ORDER NO SX76 


te 


Silicon General Purpose NPN Transitors 10-18 Cases 50 off 100 off 500 off 1000 off 
Lock fit leads - coded CV7644 Similar to BC147 S ] 

= BC107— 2789 ALL NEW! VCE 70v IC500mA £1.50 £2.50 £10.00 £17.00 
CE aa en ee eee ean ont PNP SILICON TRANSISTORS: 


price €2.00 £3.80 £17.50 £30.00 2 
Silicon General Purpose PNP Transistors TO-5 Case 
Lock fit leads coded CV9507 similar 2N2905A to 
BFX30 VC 60 IC 600mA Min Hie 50 ALL NEW! 

50 of 1000f  SO0oH 1000 of 


price €2.50 £4.00 £19.00 £35.00 
Order as CV9S07 


MULTITESTERS 


1,000 opv Including test leads & Battery. ff 30,000 opv Including test leads and case 


Similar 2TX500 — 2TX214 — E-Line 

VCEO 40 VCBO 35 Ic 300mA Hfe 50-400 
Brand New — Uncoded — Petect Devices 

50 off 100 off 500 off 1000 off 
£2.00 £3.50 £15.00 £25.00 


: 2 AC volts'- 0-15-150-500-1,000 AC volts - 0.2 5-10-25-100-250-500-1,000 
t OC volts:- 0-15-150-500-1,000 OC volts- 0-0 25-1-25-10-25- 100-250- 1,000 
pe OC currents - 0-Ima-150ma OC current - 0-50ua 0-5ma-50ma 0-12amps 
“f baited) Resistance 0-2.5 K ohms 100 K ohms | Resistance - 0-6K* ohms-70K ohms-6meg ohms- 
% Dims:- $90 x 61 x 30mm 60meg ohms 
— Decibels - -20db to plus S6db 
.0/No0.1322.0UR PRICE £6.50 ONLY Qshon test- Internal buzzer 


160 x 110 x 50mm 


Oims:- 


O/No. 1315. OUR PRICE 
ONLY £24.75 


DOME TWEETER 

,Dome Tweeter for systems up to 50w. 
impedence 8 ohms. Frequency Response 
2000-20000Hz. Dims 98mm dia x 31mm deep. 


OUR PRICE £2.95. 0/No. DM1T200 


WARE HERTS 


ACCEPTED. TEL (0! 


I-PAK 


AND PACKING 


l-PAK BAR 


MINIATURE TOOLS FOR HOBBYISTS 


AROUND THE WORLD 


which are current everyday usable devices 


Send your orders to Dept. E4 BI-PAK PO BOX 6 


SHOP AT 3 BALDOCK ST. WARE HERTS 
TERMS: CASH WITH ORDER, SAME DAY 
DESPATCH ACCESS, BARCLAYCARD ALSO 


Clek tor 


% 
oe 


shaft screwdriver for those awkward to get at screws, Overall oy 


inch. Order No:FS-1 Flat blade 4mm FS-2 Cross point no.1 £1.75 each. \ 


DRIVER 


NEON SCREWDRIVER 


7410 blade order no NS} £0.65p each 
5 in blade order no NS2 £0.50p each 


\ 


GRIP-DRIVER 
Binch long screwdriver with spring loaded grip on 
end.to hold screws in position while reaching into 
those difficult places. Order No $O-1 Fiat blade 4mm 
SD-2 Cross point n0.0. 95p each 


INEXPENSIVE TOOLS OF IMMENSE VALUE 
Combined wire stripper, cutter, crimper incl, 25 asst. 
terminals for crimping. Order No'WS2. Our low price £1.20 each. 


@ Satisfaction or your Money back has 
always been BI-PAK s GUARANTEE and it still is 
All these Sale items are in stock. in quantity and 
we will despatch the same day as your 

order 1s received 


5 c 
Plastic Boxes IC SOCKETS 


EXPERIMENTOR The lowest price ever. 
Coloured Black. Close fitting c 
ic BOXES - ALUMINIUM - Flanged Lid, fixing screws into brass bushes The more you buy the cheaper they come! 
SX44 10 5ASCR’s 1064 3x 50v. 3x 100v. 2x PLASTIC SIZE"L_ WH OrderNo. Price Pin 10 off SO off 100 off 
ate 2x 400v Super value less than as ALUMINIUM BOXES 4 2 1 141 £1.00 Spin 85p £3.50 £6.00 
SX45. 105A SCR’s TOG 250-2 100v. 4x Made with Bright Aluminium folded 4M2h 1M 143 t.gO meme Ser ELI, £0.80 
a0Gy 2 wADORAL Coded Bistd neds construction with deep lid and screws 6 3% 2 144 £1.50 fe Or" 8p £400 £7.00 
wana BE AWayat £1 ZE"L WH OrderNo Price Plastic as above but with aluminium top panel 
f SMe 2M We 159 83p 4 aud 146 £1.40 
4 2% Wk 161 83p Plastic sloping front 
4 2h 2 163 © 83p oh 4h 2% VOLTAGE REGULATORS 
30 oF 4 164 57p slope ositive ++ Negative + 
8 6 3 166 £1.68 to 70220 7805-50p 7905 — 55p 
4 2 7 £4.42 Wh 148 2.48 UA era ere 
All measurements for boxes are shown in inches. L = Length. W = Width. H = Height e 2824 -— 50p 7924 — 55) 


RS FROM 


Universal Ni-Cad battery charger All plastic 
case with lift up lid Charge/Test switch LED 
indicators at each of the five charging points 


stors. Diodes, Rectifiers. Bridges. SCR’s 


Charges - Power 
c and Linear plus Opto’s all of PP3 (9V) 220-240V AC 
U12(1 5Vpeniite) Dims - 
U1l(15V°C ) 210 x 100 x 50mm 
e over £10 at Normal Retail Price U2(15V 0) £6.95 


4 
r] Data etc in iy POWER SUPPLY 0uR Price £3.25 
every pak Power supply fits directly into 13 amp socket 
Order No. SX56 


Fused for satety Polarity reversing socket 
Voltage switch Lead with multi piug 
Input 240V AC 5OHZ Output 
75 9812V0C Rating - 300 ma 


3456 


MW88 


DIGITAL VOLT METER MODULE 


3 x 7 segment displays Basic Circuit 

0-2V+ instructions provided to 

extend voltage & current ranges. 

Operating voltage 9/12v. 

& Typ. Power Consumption 50mA 
0/NO:SX99 Once only price 


£9.95 


SILICON BRIDGE 
RECTIFIERS 
Comprising 4 x 14 
amp rectifiers 
mourted on PCB. 


VRM — 150 vits 


IFM - 1.5 Amps 
Size: 1 inch square 
10 off £1.00 


ELECTRONIC SIREN 12v OC 
Red plastic case wi usable tung 
brarket Emits high putche 


ing note ot 


varying pitch 100 cycles per minute 50 off £4.50 
Duns 90mm {dia} 100 off £7.50 
60mm (depth) 

Power - 12 v OC Order No. As:4RI 


BRect. 


Our Price:- £5.50 
SPECIAL OFFER OF STEREO AUDIO MODULES 


Fully buitt and tested in our-factory 
A COMPLETE SET TO GIVE YOU 70 waTTs TOTAL 
35 WATIS (ms) PER CHANNEL Sy Power SUPPLY 


1 x Front Panel — Black with White lettering 
4 x Black Knobs with White Pointers 

1 x PA200 Stereo Pre-Amplifier 2 x Coupling Capacitors & 1 Reservoir 

1 x Transformer 55v Capacitor. Full hook-up chart 


NORMAL RETAIL PRICE £52. COMPLETE SAVING £14 
Our SPECIAL OFFER Price For 1 MONTH ONLY 


Order by phone NOW with your Credit Card — £38 


Ring: Sue on 0920 3442/3182 for immediate despatch 
(Order as: SX70 watt AUDIO KIT) COMPLETE 


Kit comprises: 
2 x AL80 Power Amplifiers 
1 x SPM120/55 Power Supply 


Use your credit card. Ring us.on Ware 3182 
NOW and get your order even faster. Goods 
normally sent 2nd Class Mail. 

Remember you must add VAT at 15% to your 
order Total Postage add 75p per Total order 


920) 3182, GIRO 388 7006 


ADD 15% VAT AND 75p PER ORDER POSTAGE 
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SPLAYS 
utaba 4 digit clock fluorescent display 
FILM -O2:81, Sccs-eeesertcas aoe £ 1.50 
Futaba 8 digit calculator fluorescent 
display 9-CT-O1-3L........ £1.50 
LCD Clock display 0.7" digits .. £3.00 


Large LCD 4 digit display 1" digits £3.00 
7 seg. 0.3" comm. cathode display 50p 
MISC. 

Tok Key Switch 

2 pole 3 keys, ideal foralarms . £3.00 


Heat Shrink pack. ........ £1.50 
PTFE Sleeving pack/asstd. 

COIOUTS Eee ere eee cee £1.00 
Thermal cut-out 50°C or 85°C 50p 


Fan cooled Heat Sink for 10 TO3 
Transistors/ex eqpt. . . £ 12.00 (£ 1.50) 
Stereo Cassette Deck 


toploading ....... £5.00 (£ 1.00) 
Stereo Cass. Head R/P..... . £2.50 
MonoiHead) oi..6.6 Soe issn aces £1.00 
ErasejHeadh .; ..2ss00) a Sass Sects 50p 


10m7 Ceramic Filter . 50p 100/£ 20.00, 


Vero Pins fit0.1 Vero .... 100/50p 
Double sided PCB Pins... .. 100/50p 
TO3 Bushes+Washers . . . 100/£ 2.50 
TO220 Bush+Washer..... 100/£ 2.00 


UHF Modulator Tuned CH36.. £2.00 
TRW RF Power Transistor 


‘Helicopter’ type ......... 50p 

Min. Toggle Sw. 1pc/o...... 40p 
2DC/Os ses penceee 50p 

Standard Toggle 2pole ..... 50p 

Screw Terms. 6 A 250 V 

O.1.L. Switch 5pole ....... 65p 

4 pole Earth Leakage Trip 

AOIMAMIRID seamen coesere strciires ret £7.00 

12 V DC Brushless Fan ..... 

2%" sq. x 2" deep, quiet ..... £9.00 

1EC Moulded Mains Lead6 A. . 65p 

Chassis Plug............ 30p 

2 pole Relay Changeover .... £1.00 

3 pole Relay Changeover .... £1.00 

(Both 240 V AC Coils) 

Mercury Tilt Switch, small .. . 50p 


IDC Connector 2 x 20 way socket|£ 2.20 
Ribbon Cable 10 way 7/.2mm = |50p/m 
Tokin Mains RF1 Filter 250 V 15 A£ 3.00 


(65p) 
V2B NAB IAs Ceeeceactoe ans exc! £1.00 
M3 Hex Spacers 32 mmlong ... £1.50 
/100 
DIODES 
1N4151 sim. 4148 ...... 100/£ 1.25 
WN4148) oes koe . . . 100/£ 1.50 
1S3740:Ge. ace aye ce 100/£ 1.00 
1N40041A300V...... 100/£ 3.00 
TRANSFORMERS 
GOV SAM cn. bas £7.00 (£ 1.50) 


25-0-25 V 150 V Toroid £5.50 (£ 1.00) 
11.5-0-11.5 200 VA 
Charger/50c/s Invertor 


Transformer... .... £5.00 (£ 1.00) 
OMI GM SIV AR ie dsee. £1.25 
MSO VIG NA ad ons. ae nts £1.50 
12-0-12V100mMA........ £1.00 


4mm SOCKETS 
black, blue, yellow, white . . 100/£ 4.00 


Mixed Resistors + Zeners + 


Di0deS ia 6 nctecistaeie ce 250 for £ 1.00 
Klippon Terminal Block 
EKS 12/4 12 way 20amp.... 35p 


Potentiometers - short spindle 
2k510k 2m5LIN..... 5 for £1.00 
50n Disc 10 V 100/£1.00 1000/£ 5.00 


(CONNECTORS 
‘D’ Connectors9 way .....- £1.00 
(Ex eqpt. YSiway cee eee £1.25 
Price per pair)25way ......- £2.00 
SUS WaV so. -é ate £2.00 
50 way .....-. £2.50 
GOVONS iene na eee G soice each 30p 


Amphenol 36 way plug +skt .. £2.00 
(Centronics) 
0.1" double sided 


32 way, ideal ZX81 ....... £1.50 
SCRs 
2N6399A GOO VIOA...... £1.00 
BTX95800V1I5A....... £1.20 
35A800VStud......... £ 2.00 
MCR 106 400 V 4 Aequiv.... 40p 
TRIACS 
TO2204A400V ......... 60p 
T28008A400V ........- 80p 
25 A 800 V ex eaqpt. tested £ 1.25 
RECTIFIERS 
120V35AStud......... 40p 
BANOO Ms. a Biase ane. 12 for £ 1.00 
BIA MCOONMS Rewcunars +25 6 for £ 1.00 
1A800V Bridge......... 30p 
2.54100 V Bridge .......- 30p 
6A100V Bridge.........- 50p 
10 A100 V Bridge....... . £1.25 
15 A200 V Bridge....... £1.25 
25A200V Bridge....... £2.00 
25A400V Bridge....... £2.50 
NICADS 
AA: 90'p 1Oifores oo. eens 5 £8.00 
(CA DIA EOckmetae, S anmarmers 3 £1.80 
IDE SSAIA eae eee nce tnt go 8 £2.50 
‘RR’ (Sub ‘C’) pack of 5..... £5.00 


All vented — suitable for fast charging 
Button Cell Block 

12 VOOIMA/H oe oe ee £3.00 
Can be cut down to make PP3 recharge- 
able 

POLYESTER/POLYCARB CAPS 


MOINVA Xe a hemapeler ates «te. 100/£ 2.50 
15nRAD10mm ..... 100/£ 2.00 
22nRAD10mm ..... 100/£ 2.50 
47nRAD10mm..... 100/E 2.50 


1u5 P/CARB 15mm RAD 100/£ 5.00 
2u2 400 V P/CARB AX . . 100/£ 15.00 
2u2 160 V RAD 23mm. . 100/£ 10.00 
BEAD THERMISTORS ..... 60p 
Glass Bead NTC Res. @ 20°C - 

250R 1k2, 4k5, 50 k, 220k, 1m4 

OP. AMPS 


CA 741 TOS Metal... ..... 20p 
LM 31830 V/uS ....... bar 50p 
PHOTO DEVICES 

2N5777 (Photo Darlington). . . 50p 
TIL81 (TO18 Photo Transistor) 60p 
TIL38 InfraRed LED... ... 50p 
OP12252 Opto Isolator ..... 50p 
Photo Diode ........... 25p 


MEL12 (Photo Darlington base o/c) 50p 


REN ’SSIUOR sess en ae : 50p 

ORPAZIEDR: ewe oe gt 80p 

MULTI-TURN PRESETS 

10R, 20R, 100R, 200R, 500R 

2k, 5k, 22k, 50k, 100k, 200k . . 40p 

0.3.2 25WH/Sink Resistor .. 35p 

BUISQOA Re hos Ses £1.50 

BUS5O8A ............. £2.00 

TBA 331 Equiv.CA3046.... 50p 

SN 72558 Equiv. 1458 - 

Dual 741 8pin .......... 35p 

60-40 18g Solder 250g ...... £3.50 

IC Skts 8pin....... 12 for £1.00 
14+ 16 pin ... 10for £1.00 
18+ 20pin ... 7for£1.00 
22+ 24+ 28pin.... 25p 
AQIDING neat se cos 30p 

Trimmer Capacitors, small 

green 3>28pF 

yellow 2>16 pF Sfors0p 

Solid State Switch ex eqpt. 

10A 250V AC . 

control8>28VDC....... £2.00 


VARIACO->270V12Auncased £20 


MIN. ORDER £2.50 


OFFICIAL ORDERS WELCOME 


UNIVERSITIES - COLLEGES - SCHOOLS - GOVT. DEPARTMENTS 
P & P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
50p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


KEYTRONICS 


332 LEY STREET. ILFORD. ESSEX 
Shop open Mon. — Sat. 10am — 2pm 


TELEPHONE 553 1863 
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advertisement 


ELEKTOR PUBLISHERS., ELEKTOR HOUSE, 
10 LONGPORT, CANTERBURY. CT1 1PE. 


Please attach magazine label here, list new address 
below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor, 


please send both labels. Or if you have a question 
about your subscription attach label here and clip 
this form to your letter. 


Surname 


Initials 


al Lc 


LTT ET 


Street/Ave./Blvd. 


Town 


County/Province/State 


I 


Post code/Zip/Area code 


Country 


T 


advertisement 


elen 


PROJECTS 
RS 232C Compatible Acoustic 


Telephone Modem ............45 83011 P.O.A,. 
Talking Board... ...........008- TMS5100 £ 78.00 
SORE oie ec eet ne eee ne A eerie oe £ 194.35 
Mini Organ ............ 0000005 82020 £ 85.50 
lomiser: 222 is eo OO es Re cies eee 9823 £ 15.00 
lonisemCase ss 2 mee ee ae See es AS £ 8.00 
Humidity Sensor .............0-6. 81567 £ 15.00 
Pest; Pestan nets toes te ee Pe 80130 £ 6.00 
Metal Detector Kit (Complete) ........ 82021 £119.60 
Casework only .........20 0000 ee 82021A £ 86.00 
Me teh icc cece es cwertiee Sy sessed ae Resear: eae MD1 £ 6.40 
eadionly: tas on any aie crass citi Oecme te 82021B £ 28.75 
Head &PoleSet ..............0. 82021C £ 41.32 
T.V. Games Extended ............. 81143 £ 60.79 
Disco Ceiling Lights .............. 81012 £ 80.90 
Disco Light Controller............. 81155 £ 19.83 
LCD Frequency Counter ........... 82026 £ 49.50 
Elektor, Boards, Books & Software 
Test Equipment, CB and accessories — send s.a.e. for details. 

Legal CB and accessories 

Wagner Baseie./: ciiiac< eo Weattsestestsy a: gee Moe eaters £ 152.41 
Wagnertobili <i ised ccrssc ey se ba, tg aoe s, Bsus as £ 62.71 
GOMPacti AO ees, vate cee biel ie etsy Pues BSS? ce £ 35.00 
Aerials - Mobile: Machi1.............+200005 £ 6.69 
AN Q4TME Ee ace oes ce oe ee £ 22.85 

Base: G-Force onic we a ck an as £ 13.38 

Wot Poles .% csc Sas A heres £ 9.82 

SWR Meters: PANA200 4. ht see Glee teh £ 10.02 
Altai: SWRALAY wu. wus cos kote s aan aos £ 9,57 

PowerSupply S-i5'As (eis. 5 is ee ee ee ee ea £ 14.21 


Other Elektor Kits stocked, write or phone to check availability. 
N.B. Power supplies & Cases not normally supplied with kits. 
All above price include VAT, Postage and Packing. 


D.R. & J.G. TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


THE ELEKTOR 
METAL DETECTOR 


Kit no. 82021. An advanced metal detector 

available in kit form to the home construc- 
tor. Professional quality ABS vacuum 
formed case, complete with 10’’ ready set 
up and foamed search head. This kit can be- 
constructed easily in a few hours. High per- 
formance specification includes phase locked 
loop oscillator and discriminator circuitry 
giving four reject modes with ground 
effect elimination. 


40p for reprint of Elektor Projects 
35p for 82021 Circuit Modifications only 
Allow 28 days for delivery. 
Hours of Business Mon. - Frid. 9.30 to 5.30 
Payment with order, cheque/P.O. only to 
D.R. & J.G. Taylor No 2 Business A/C 


Superior Quality Precision Made 


NEW POWER RHEOSTATS:| 


New ceramic construction, heavy duty brush 
assembly, continuously rated. 

25 Watt (5/10/25/50/100/150/250/500/1KQ 
1.5kQ) £3.10. + 30p P&P (£3.91 inc. VAT). 

50 WATT 2502 £5.50 + 50p P&P (£6.90 inc. VAT). 
100 WATT 1/5/10/25/50/100/250/300/500/1k0/1.5k2/2.5k2/3.5k2. 
£7.25 + 75p P&P (£9.20 inc. VAT) 

Black Silver Skirted Knob calibrated in Nos. 1-9, 1'/2in dia. brass bush. 
Ideal for above Rheostats 30p ea. + VAT. 


* VARIABLE VOLTAGE TRANSFORMERS 


INPUT 230/240V a.c. 50/60 OUTPUT 0-260V 
200W 1 amp inc. a.c. voltage £15.00 


0.5 KVA (22 amp MAX) £19.00 
1 KVA (5 amp MAX) £25.00 
2 KVA (10 amp MAX) £41.00 
3 KVA (15 amp MAX) £49.00 
5 KVA (25 amp MAX) £79.00 
10 KVA (50 amp MAX) £174.00 
15 KVA (75 amp MAX) £270.00 


3-PHASE VARIABLE VOLTAGE 


TRANSFORMERS 
SOLID STATE E.H.T. UNIT Dual input 200 -240V or 380-415V. Star connected 
Input 230V A.C. Fully isolated. Aprox. 15KV. Built-in 10 sec. Timer. Easil 3KVA5 amp per phase max £113.40 All plus 
modified for 20 sec. 30 sec. to continuous operation. Size 6KVA10 amp per phase max £170.10 carriage 
155x85x50mm. Price £5 + 75p P&P. (Total inc. VAT £6.61). N.M.S. 10 KVA 16 amp per phase max £345.45 and VAT 


240V A.C. SOLENOID VALVE 
Designed for Air/Gas at 0-7. Water 0.5 psi. Inlet/outlet 34. Forged brass 
body. Manuf. Dewraswitch Asco. 

Price: £5.50 + £1.00 P&P (£7.48 inc. VAT). N.M.S. 

METERS (New) — 90mm DIAMETER 

AC Amp. Tyoe 62T2: 0, 1A, 0-5A, 0-10A. 

AC Volt. | 0-300V. g 
DC Amp. Type 65C5 0-5A, 0-10A, 0-50A, 0-100A. DC Volt 30V. All types 
£3.60 ea + P&P 75p (£5.00 inc. VAT) except 0-50A DC, 0-100A DC. Price 
£5.00 + 75p P&P (£6.61 inc. VAT). 

ULTRA VIOLET BLACK LIGHT 

FLUORESCENT TUBES 

4ft 40 watt £8.70 inc. VAT £10.00 (callers only). 

2ft 20 watts £6.20. Post £1.25 (£8.57 inc. VAT & P). 


(For use in standard bi pin fittings). 

12in 8 watt £3.00. + 45p (£3.97 inc. VAT P&P). 

Qin 6 watt £2.50. + 45p. (£3.39 inc. VAT P&P). 

Gin 4 watt £2.50. + 45p (£3.39 inc. VAT P&P). a 
Complete ballast unit for either 6V, 9V or 12V tube 230V AC op. £5.50 
Post 55p (£6.96 inc. VAT P&P). Also available for 12V DC £5.50 Post 55p 
(£6.96 inc. VAT P&P). 


BLACK LIGHT BULBS 

Self-ballasted Mercury U.V. 175W Bulbs. Available for either B.C. or E.S. 
fitting. Price incl. p&p & VAT £11.75. 

400W UV LAMP AND BALLAST complete £38.00 Post £3.50 (£47.73 inc. 
VAT & P). 400W UV LAMP only £14.00. Post £2.00 (£18.40 inc. VAT & P). 


SOLENOIDS 


230V A.C. approx 20Ib pull, heavy duty £7.50 + £1.50 p&p (£10.35 inc. 


VAT) 
240V A.C. approx 10Ib pull. £1.93 + 50p p&p (£2.79 inc. VAT) NMS 
12V D.C. approx 1 2b pull. £1.65 + 40p p&p (£2.36 inc. VAT) 'Y-"'-9- 


CONTACTOR 
AMF 230V AC 2 c/o 25A. £5.50 + 75p p&p (£7.19 inc. VAT) 
AEG, Arrow-Hart, etc, from stock. Phone your enquiries 


Stockists for 


Ample parking space 
Showroom open 
Monday-Friday 


Comprehensive range of L.T., AUTO (110-240V), 
ISOLATION TRANSFORMERS available for 
mediate delivery. Leaflet on request. 


im- 


EPROM ERASURE KIT 

Why waste money? Build your own EPROM ERASURE for a frac- 
tion of the price of a made-up unit. Complete kit of parts less case, 
to include 12”’ 8 watt 2537 Angst Tube. Ballast unit, pair of bi-pin 
leads. Neon indicator, safety microswitch, on/off switch and cir- 


cuit. 

LESS CASE. Price: £13.60+75p P&P. (Total incl. VAT £16.50). 
Warning: Tube used in this circuit is highly dangerous to the eyes. 
Unit MUST be fitted in suitable case. 


FROM STOCK AT PRICES 
THAT DEFY COMPETITION! 


AC GEARED MOTORS C.F. BLOWERS 
DC MOTORS AC CAPACITORS 
MICROSWITCHES STROBE KITS 
RELAYS FLASHTUBES 
REED SWITCHES CONTACTORS 
SOLENOIDS SYNCHRONOUS 
PROGRAMME TIMERS MOTORS 


Phone in your enquiries 


|Finnigans Hammerite paint and Waxoyl SERVICE TRADING co 
SE 


57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB, 01-995 1560 


ACCOUNT CUSTOMERS MIN. ORDER £10 


GEARED MOTORS 

Srpm 240V A.C. Mf. by Carter. £6.05 £1 p&p (£8.11 
inc. VAT) 

7Yarpm Motor approx 30lb in. 110V A.C. complete 
with Transformer for 240V A.C. £10.20 + £1.50 p&p 
(total inc. VAT £13.45) N.M.S. 


71rpm WYNSCALE motor approx. 10Ib inch. 
A.C. supplied with auto transformer 240V. 
aa operation: £9.75 p&p £1.50 (£12.94 inc. VAT). 


42 rpm. 110 A.C. 50hz.100!b inc. reversible, will operate on 230 A.C. 
Speed remains at 42 rpm but torque reduces by 50%. Price £18.15 p&p 
£2.50 (£23.75 inc. VAT). N.M.S. 

TRANSFORMER 240V A.C., operations £15.07 inc. VAT. 

38.3 rpm GEARED MOTOR. Torque 35lb.in. reversible 115V AC inc. start 
capacitor. Price: £11.55 + £2 P&P (total incl. VAT £15.38). 

Suitable Transformer 230V A.C. operation. Price: £7.15 + 50p P&P (total 
incl. VAT £8.80). N.M.S. 


N.E.C. GEARED MOTOR. 152 rpm. 200Ib.in. 230V A.C. 50Hz. 
Ratio 9.2 to 1. Non reverse. Incl. capacitors. Fraction of 
maker's price. £41.25 + Carr + VAT. N.M.S. 


INDUSTRIAL STROBE KIT 

Ideal for Industrial and Educational purposes. Produces high intensity 
flash variable from approx. 1 to 70 f.p.s. Price less case: £27 + £2 P&P 
{total incl. VAT £33.36). Suitable Case and Reflector £12.50 + £2 P&P 
(total incl. VAT £16.68). 


HY-LYGHT Mk V Designed for Disco, Theatrical uses, etc. 
Approx. 4 joules. Adjustable speed. Price £27 + £2 P&P. (Total inc. VAT 
£33.36). Case and reflector price £12.50 + £2 P&P. (total incl. VAT 
£16.68). Foolscap SAE for further details including Super Hy-Lyght. 


COMPRESSOR 

Thomas single diaphragm. Max. 20 psi. 1/4” cfm., approx. 110V A.C., 
£16 + £2 P&P (total incl. VAT £20.70), OR, to include Transformer for 
230/240V A.C. £26.45 incl. VAT. 


BLOWER/VACUUM PUMP 

3 phase A.C. motor 220/250V or 380/440V. 1,425 rpm, 8 h.p. cont. Direct 
coupled to William Allday Alcosa carbon vane blower/vacuum pump. 
0.9 cfm 8hg. £22 + £4 P&P (total incl. VAT £29.90). 


INSULATION TESTERS NEW 

500 VOLTS 500 megohms £49.00 P&P £2.00 (£58.65 inc. VAT & P) 
1000 VOLTS 10002 £55.00 P&P £2.00 (£65.55 inc. VAT & P). SAE 
for leaflet. 


SANGAMO WESTON TIME SWITCH 

Type S251 200/250 AC 2 on/2 off every 24 hours. 20 amps contacts 
with override switch. Diameter 4” x 3”, price £9.50 P&P £1.00 
(£12.06 inc. VAT & P). Also available with solar dia. R&T. 

Also available Sangamo Weston 60 amp and AEG 80 amp. Phone 
for details. . 
Type S288 1 on, or 1 timed c/o every 24 hours, day omitting device. 
Price £11 + £1 P&P. (£13.80 incl. VAT). N.M.S. 

Type S388. As above, plus 36 hours spring reserve. Less perspex 
cover. Price: £13 + £1 P&P (£16.10 incl. VAT). N.M.S. 


N.M.S. — New Manufacturers’ Surplus. 
R&T — Reconditioned and Tested. 


Personal callers only. Open Saturdays 
9 Little Newport Street 
London WC2H 7JJ 

Tel: 01-437 0576 
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AMBIT international 


200 North Service Road, Brentwood, Essex 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG 


ANNLEY ELECTRO 


190 Bedminster Down Road 
Bedminster Down, Bristol BS13 7AF 
Tel: 0272 632622 


Open: Mon-Sat 9 am-6.30 pm 


Lightning Electronic Components 


18 Victoria Road, Tamworth, Staffs. B79 7HR Tel. 082765767 
paises Secc Aetn E EEDkdacltald 


A huge selection of electronic 
components available to callers at our 
showroom or through our express 
postal service. 

Retail and trade supplied. 


SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS 
325 Edgware Road, London W2 1BN. 
Tel. 01 7234242 
Telex 295441 
Stockists of Texas, National, Thomson (CSF), 
Siemens, Crimson Elektrik, Thandar, RCA, 
Bahco Tools Ltd., and many more. 


CARDIGAN ELECTRONICS 


Chancery Lane, Cardigan, 
Tel: Cardigan (0239) 614483 
Open: Mon-Sat 10am-5pm. Closed Wed. 


Electronic components & 
BBC computer stockist. 


ice 
HOLESALE ELECTRICAL SUPPLIES 


INDUSTRIAL AND DOMESTIC 
Palladium House Boundary Road St Helens Merseyside WA10 2LL 


Telephone 0744 27873 or 20030 


CRICKLEWOOD ELECTRONICS LTD. 


STOCKING PARTS OTHER STORES CANNOT REACH! 


40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. 
TEL: 01-4520161 Telex: 914977 


ELECTRONIC COMPONENTS 

& SEMICONDUCTOR SPECIALISTS 
TRADING IN SUCCESSION TO 

A. MARSHALL (LONDON) LTD. 


CRYSTAL 
ELECTRONICS 


209 Union Street, Torquay, Devon. 
Tel. Torquay 22699 


advertisement 


ator BUYERS GUIDE 


20 CHATHAM STREET, 
KENT CT11 7PP. 
es) i tel, Thanet 54072 


We stock a vast range of components for the amateur 
and professional engineer 


DOUGLAS ELECTRONIC COMPONENTS 
90 Wellington Street, Stockport, Cheshire. SKI 3AQ 


Far BOOKS - CROSSOVERS - CABLE - COMPONENTS - 
os & = . CONNECTORS - DECKS FUSES- HEADPHONES -_, 
(2 LEADS MICROPHONES - MULTIMETERS - PROJECT 
Ow 


. BOXES - SOLDERING IRONS SPEAKERS - STYLI & [REPAIR\ | 


\ SERVICE! | 


Tel:061-4808971 a 
ELECTRO SUPPLIES 


WHOLESALE & TRADE COUNTER RETAIL SHOP 
BOWNESS MILL - SHAWCLOUGH RD. 6A, TODD STREET 
WATERFOOT - ROSSENDALE MANCHESTER 

LANCS (Next to Victoria Station) 
TEL: ROSSENDALE 215556 TEL: 061-834 1185 


ELECTROVALUE 


Head Office, Mail Order Dept and Shop 
28 K St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB Telephone Egham 
(STD 0784: London 87) 33603; Telex 264475 
Also in Manchester for personal shoppers at: — 
Burnage Lane, Burnage, Manchester M19 1NA 
Telephone 081-432 4945 


CARTRIDGES TOOLS - VEROBOARD ETC. 


Computing Shop North: — 
Rurnage Lane, Manchester Telephone 061-431 4866 


EMOS 


High March, Daventry,|Northants NN11 4HQ. 
Tel: 03272 5523 Telex: 311245 GRENEL G. 


GARLAND BROS. LTD 


Electronic Components Specialists 


Chesham House, Deptford Broadway, London, 
SE8 40N 
Telephone: 01-692 4412 


L.F. HANNEY 


77 Lower Bristol Road, Bath, Avon. 
Tel. 0225-24811 


Your electronic component specialist for Avon, 
Wilts. & Somerset. 
Closed Thursdays 


404 Edgware Road, 
London W2 1ED. 
Tel. 01 723 1008 - 
Telex 262284 - 
Monoref 1400 
TEST EQUIPMENT & COMPONENTS 
Transistors, |Cs, Capacitors, Semi-conductor, Resistors, 
Relays, Potentiometers, Presets, Trimmers, Rectifiers, Zeners, 
SCR, Triacs, etc. 
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advertisement 


elelttor BUYERS GUIDn. 


TRY US FIRST PROGRESSIVE RADIO 


for all 
ELECTRONIC COMPONENTS AND GENERAL ‘THE ELECTRONICS SPECIALISTS’ 
Aerials/Components/Ham & CB Radio — a fully comprehen- 


ELECTRICAL SUNDRIES 
sive range. 


J.T.FILMER 93 Dale Street, Liverpool L2 2JD. 


Tel. 051 236 0982 
82 DARTFORD ROAD DARTFORD Also at 47 Whitechapel, Liverpool. 
Telephone: 24057 


Tel. 051 236 5489 
Trcuxomatic Ltp 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 IED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 


(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 

x Detailed Price List on request. 
J Stock-items are normally by return of post. 


156 Merton Road, 
South Wimbledon, 
London SW19 1EG. 
Tel. 01 542 6525 


EXTENSIVE RANGE 
OF COMPONENTS 
AND BOOKS. 
SHUDEHILL «x: 
Company Ltd. 


53 Shudehill, Manchester M4 4AW. 


We stock a wide range of components 
Mail Order enquiries welcomed. 


Tel. 061 834 1449 


established 
1947 


16 Brand Street, 
HEMMINGS ©" 
SG5 1JE. 
4 Tel. 0462 33031 
Shop opening hours: 
Pee CTRONICS 
9am to 5.30pm ELE R NI 
Sat 9am to 5pm Electronic Components & Microcomputers 
Wed closed 


Marshalls 


Judge us by the company we keep — 
Siemens, Texas, National, Mullard, Leader, ITT, 

Global Specialities, Piher, Sinclair/Thandar, Greenwood, 
Arrow, Antex, Sifam, Vero, Motorola 


NIA |PLIM 


ELECTRONIC Pie LTD 


P.O. Box 3, Rayleigh, Essex SS6 8LR. Telephone: Southend (0702) 552911/554155 
Shops at: 159-161 King Street, Hammersmith, London W6 Tel: (01) 7480926 
Lynthon Square, Perry Barr, Birmingham. Telephone: (021) 356 7292 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 

All shops closed Mondays 


369, ALUM ROCK ROAD 
2 A T . ‘al - BIRMINGHAM B8 3DR 


TEL: 021-327-2339 


Electronic Services ‘SPECIALIST REPAIR, DESIGN & CONSULTANCY 


FOR ALL TYPES OF ANALOG & DIGITAL SYSTEMS. 


Electronic Component Distributors 
85 WEST REGENT STREET 
GLASGOW G2 20D 
TELEPHONE: 041 332 4133-4-5 


ELECTRONIC 
COMPONENTS, 


Please mention 


elekitor 


when ordering goods or requesting 
information from advertisers. 


A vast choice of components for the electronics 
Hecuuie nd the oes race 20 A EDWARD STREET, BIRMINGHAM Bi 2RX 
Callers most welcome. Tel: 021-236 5036 


STEVE’S ELECTRONICS 
SUPPLY COMPANY 


45 Castle Arcade, Cardiff CF 1 2BU, Wales. 
Tel. 0222 41905 


ae Parnel Street, 


oeats 


Dubli 
the world of electronics Aesubie of Ireland 
Tel. 749973/4 


FOR COMPUTERS, ELECTRONIC 
AND VIDEO GAMES, COMPONENTS. 
(ATARI SPECIALISTS) 


T. POWELL 


311 EDGWARE ROAD, LONDON W2. TELEPHONE 01 723 9246 
Shop hours: Mon. to Sat. 9a.m. — 6p.m. 


11 Boston Road, London W7 3SJd 


ELECTRONICS& 


Just phone 01 5-6-7 8-9-10 
24 hour answering service 


KITS, RESISTORS, SEMI-CONDUCTORS, CAPACITORS, 
LINEAR & DIGITAL ICs, HARDWARE, TOOLS, BOOKS. 
ACCESS and BARCLAYCARD welcome 
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“xttor BUYERS GUIDE 
WAV FRBANDS CHORDGATE LIMITED 


RETAILER SHOPS AT 
75 FARRINGDON ROAD 
103 Coventry St. Kidderminster (0562) 2179 
For all your components requirements 


SWINDON, WILTS. 
Tel. (0793) 33877 
Same day despatch of all orders available from stock 
Catalogue now available for only £0.50p 


21 DEPTFORD BROADWAY 
LONDON SE8 


D.R. & J.G. 


TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, 
Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


ENFIELD ELECTRONICS 


208 Baker Street 
Enfield, Middlesex. EN1 3JY. 
Tel: 01-366 1873 


AUSTRALIA arene INDONESIA SINGAPORE 
6500 Vojens 
FRANK MATHIAS ee ek ee Device ELECTRONICS 
715 George Street n. Acen No. PTE) LTD. 
(opp. Rawson Place) AAGE NIELSENS EFTF Bandung 104 - 1st Floor 
Sydney 2000 1 Sortedam Dosseringen Indonesia Singapore Electrical and 
Australia 2200 Copenhagen P.O. Box 398 Electronics Hardware Centre 
Tel. 211 - 5003 Tel. 01393010 Tel. Bandung 59544 Maude Rd./Kitchener Rd. 
(Elektor magazine, back issues and books Telex 27590 AANIL Singapore 0820 
only are available) Tel. 2986455 
ROTEC ISRAEL Telex. No, 33250 
eet aca ZUR ELECTRONIC 
4800 Nykobing Falster 
BELGIUM CENTER LTD. SWEDEN 
1 Hagidem Streer : 
WK ELECTRONIC 
VADELEC ELECTRONICS 6 Skoletorvet Menora Square COILTRONIC 
24-26 Avenue de |‘Heleport 8600 Silkeborg Jerusalem Box 38 
1000 Bruxelles 183 21 Taby 
Tel. 02 2182640 DIFFUSION DU LIVRE Tel. 08 768 3261 
Telex 26061 FINLAND FRANCAIS LTD. Telex 15326 Elektet 
Boite Postale 3172 
35 Rue Rashi DATA SELECT 
AMERTRONICS OY Tel. Aviv 
DENMARK Vesijarvenkatu 33 Tel. 289075 ELECTRONICS 
SF - 15140 Lahti 14 Box 146 
Finland “YAIR” S- 183 22 Taby 
Stele noni 1, Hahashmal St. Tel. 46 762 514 16 
Haraldsgade 69 é P'O. Box 1941 
DK 2100 K@benhavn BEBEK ELECTRONIC KY Eby tie 2 
Tel. 01 18 20 02 Rautatienkatu 16 nase era ec 
Telex 27255 bnelco dk SF - 15110 Lahti 11 el. : 
S-900 05 Umea 5 
Tel. 918 - 40666 Tel. 090/11 7362 
NEW ZEALAND : 
BN ELEKTRONIK BEBEK ELECTRONIC INKOX AB 
Lyngby Hovedgade 9a Pui Jonkatu 26 - 28 WAIKATO V.H.F. GROUP INC. Box 1057 
DK 2800 Lyngby SF - 70100 Kuopio 10 P.O. Box 606 721 27 Vasteras 
Tel. 02 88 1900 Tel. 971 - 117667 Hamilton 
JOSTY KIT, AB 
DANSK MINI RADIO NORWAY Box 3134 
Nr. Farimagsgade ICELAND 200 22 Malm6 3 
5759 BLEKEN ELEKTRONIKK A/S 
1364 Copenhagen K SAMEIND HF Raadyrveien 32B KITEL DISTRIBUTION 
fe Box 71 oe N-3160 Stokke Box 6047 
ettisgata 4 i ; : 
FREDERIKSHAVE HOBBY 127 Reykjavik Tel. 033-36162 S-162 06 Vallingby 
ELEKTRONIK Iceland OSLO HOBBYSENTER A/S MICRO KIT 
Sean i Tel. 91 - 21366 Herslebsgt. 14-15 Box 8060 
receriesnavi Oe pre S-720 08 Veasteraas 
el. Tel. 021 117079 
HELMHOLT ELEKTRONIK INDIA 
DK-7600 Struer PRECIOUS ELECTRONICS P.O. Box 53 Box 48065 
Tel. 07-85 26 11 CORPORATION N-5047 Stend $-400 77 Goteborg 
3 Chunam Lane Teleb:27 0685 Tel. 031-134121/542348 
HOBBY ELECTRONICS Dadasaheb Bhadkamker Marg 
37 Nedergade Bombay 400 007 PORTUGAL TURKEY 
5000 Odense Tel. 367459/369478 
also at TABACARIA BRITANICA ABC KITABEVI 
9 Athipattan Street Praca do Duque da Tunel Meydani 1 
HOLTE ELEKTRONIK Mount Road Terceira, 19 Beyoglu 
Holte Midpunkt Madras 600 002 1107 Lisboa Codex Istanbul 
2840 Holte Tel. 842718 Tel. 324752 Tel. 442581 
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eas ee 
ETESON ELECTRONICS 


WE STOCK: — A WIDE RANGE OF COMPONENTS 
CASES & MULTIMETERS 


@ @ VERO PRODUCTS 
BABANI BOOKS 
SOLDERING IRONS, TOOLS, 
& MUCH MUCH MORE. 


15B Lower Green Poulton-le-Fylde BLACKPOOL | Tel-'885107 
Electronic Component Specialists 


P.O. BOX 6, WARE, HERTS. 

SHOP AT 3 BALDOCK STREET, WARE, HERTS. 
TEL. (0920) 3182. 

ACCESS & BARCLAYCARD ACCEPTED. 


W : TRC ELECTRONIC WORLD 
neers Te 


Tel. Watford (0923) 40588. Telex: 8956095 Parnell Street — Limerick 


ELEKTOR PROJECTS —.we stock most of |the parts. Republic of Ireland 
Tel. 061-4 1233 


FRANK MOZER LTD. 


Specialists in all Electronic, Television 
and Radio Component Parts 


ACE MAILTRONIX LTD., 
3A, COMMERCIAL STREET, 
BATLEY, WEST YORKS, WF17 5HJ 
PHONE 0924-441129 


TELEX. 51458 COMHUD G for CHABLE An 
Sea ee of a wide range of electronic components, to professional and amateur users. 3 gel Corner Parade Resa 
Trade/Retail t 9-5.30 kd id to Ipm Saturdays. -80' 
Catalogues available. Retail 30p. Industria’ Free, Edmonton, N.18 


please mention Elektor when ordering goods or.requesting information 


for your cooles of Elektor 


THE ELEKTOR 
CASSETTE BINDER , 


This cassette style binder will help to keep 

your copies of Elektor clean and in 

order, even though you refer to them 

time and time again. The cham- 

fered corner of the cassette allows _ : 

instant recognition of each : aS PRICE £2.90 
month’s issue without the need on inc. postage & packing 
to thumb through pages of pre- 

vious months’ issues. Because 

no wires or fastenings are used : : available from — 
copies can be easily removed and Elektor Publishers Limited, 
replaced and each cassette will hold 10 Longport, 
one year’s volume of Elektor. Their smart Canterbury, 
appearance will look good on any laboratory KentCT1 1PE. 
shelf. please use the order card in this issue. 
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Many Elektor circuits are accompanied by designs for 
printed circuits. For those who do not feel inclined to 
etch their own printed circuit board, for their own 
use only, a number of these designs are available as 
ready etched and pre-drilled boards. Delivery time is 
approximately three weeks, U.K./air mail. 


Example: 
digisplay (E13) 9376 3.25 7.25 
1 2 3 4 5 


1. Circuit title 


2. reference to associated article(s) 

3. board number 

U.K: 

4. price (in £) inclusive of 15% VAT 
U.S.A. and Canada: 

5. price in $, not including tax (if any) 


£ $ 
E26: JUNE 1977 
formant: keyboard 

interface (E25) 9721-1 4.20 8.50 
£29: SEPTEMBER 1977 
formant (E25, E26): 

interface receiver 9721-2 1.80 3.50 

power supply 9721-3 6.90 13:75 

keyboard divider 

(one octave) 97214 1.65 3.25 
E33: JANUARY 1978 
simple function generator 9453 4.05 8.— 
E36: APRIL 1978 
formant (E25... E35): 

COM 9729-1 505 10.— 
elektornado 9874 4.45 9.— 
E42: OCTOBER 1978 
VHF/UHF modulator 9967 1.95 4.— 
E43: NOVEMBER 1978 
ASCII keyboard 9965 9.65 19.25 
E44: DECEMBER 1978 
elekterminal 9966 9.40 18.75 
E48: APRIL 1979 
UHF/VHF modulator 

(see E42, October 1978) 9967 1.95 4.— 
E53: SEPTEMBER 1979 
Parametric equaliser, 

filter section 9897-1 2.05 4— 

tone control section 9897-2 2.05 4.— 
E55: NOVEMBER 1979 
topamp 80023 1.80 3.50 
E56: DECEMBER 1979 
steam train 80019 2.35 4.75 
E58: FEBRUARY 1980 
aerial amplifier 80022 2.30 4.50 
elektor vocoder, 

bus board 1 80068-1 6.40 12.75 

bus board 2 80068-2 6.— 12.— 

filter board 80068-3 4.30 8.50 

input/output board 800684 4.— 8.— 

supply board 80068-5 3.60 7.25 
E59: MARCH 1980 
chorosynth 80060 27.70 55.50 
E60: APRIL 1980 
aide-de-camp:12V/2 A 7043B 1.40 2.75 
E61: MAY 1980 
Junior Computer: 

main board 80089-1 15.75 31.50 

display board 80089-2 1.65 3.25 

supply board 80089-3 3.80 7.50 


E63/64: SUMMER CIRCUITS 1980 


STAMP amplifier 
PROM programmer 


E65: SEPTEMBER 1980 
8K RAM + EPROM card 


£70: FEBRUARY 1981 
voiced/unvoiced detector 
detector board 
switch board 


E71: MARCH 1981 
multiple sound effects 
generator 


E72: APRIL 1981 
transistor match-maker 
intelekt 

universal power supply 


E74: JUNE 1981 

Junior Computer 
interface board 
—12 V supply 
adaptor board 


80543 
80556 


80120 


81027-1 
81027-2 


81112 


81123 
81124 
81128 


81033-1 
81033-2 
81033-3 


E75/76: SUMMER CIRCUITS 1981 


loudspeaker peak 
indicator 
random number generator 
‘hi-fi’ siren 
hi-fi preamplifier 
input buffers for the 
logic analyser 


E77: SEPTEMBER 1981 
disco light controller 
DFM + DVM 

revolution counter 
digital barometer 


E78: OCTOBER 1981 

EPROM programmer 

wide range dark room 
timer 

shutter speed meter 

LCD panel meter 


E79: NOVEMBER 1981 
teletext 
decoder board 
keyboard section 
sine-wave oscillator 
telephone amplifier 
power supply 
mini organ 
metal detector 
LCD frequency counter 
high boost 


E80: DECEMBER 1981 

70 cm transverter (Oct.) 

VHF/UHF converter 

board 

|PROM 

synthesiser VCO 

flashing light 

capacitance meter 
module 


E81: JANUARY 1982 
EPROM programmer 
synthesiser VCF + VCA 
E82: FEBRUARY 1982 
synthesiser ADSR 
synthesiser LFO 
teletext power supply 
darkroom thermostat 
universal NiCad charger 


E83: MARCH 1982 
wind sound generator 
automatic squelch 
synthesiser COM 
synthesiser power supply 
bus board 

DNR noise reduction 
lead acid charger 


81515 
81523 
81525 
81570 


81577 


81155 
81156 
81171 
81173 


81594 


82004 
82005 
82011 


82001-2 
82001-3 
82006 
82009 
9968-5A 
82020 
82021 
82026 
82029 


80133 


9864 

82019 
82027 
82038 


82040 


82010 
82031 


82032 
82033 
82065 
82069 
82070 


82066 
82077 
9729-1 
82078 
82079 
82080 
82081 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 
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E84: APRIL 1982 


dynamic RAM card 82017 
100 W amplifier 82089-1 
100 W power supply 82089-2 
2114 RAM tester 82090 
mini EPROM card 82093 
TV sound interface 82094 
E85: MAY 1982 
6502 housekeeper 

main board 81170-1 

display board 81170-2 
elektor artist 82014 
Z80-A CPU card 82105 
polyformant: 

debounce unit 82106 

input unit 82107 

tune shift 82108 
Pprop-tachometer 82116 
E86: JUNE 1982 
the Poly bus’ 82110 
compact shortwave 

SSB receiver 82122 
fluorescent tube dimmer 82128 
solid staie relay 82131 
electronic dog whistle 82133 
electronic fluorescent 

light starter 82138 


E87/88: SUMMER CIRCUITS 1982 


poly formant: 

output unit 82111 

D/A converter 82112 
stereo power amplifier 82527 
light-sensitive switch 82528 
tape playback preamp 82539 
sound effects generator 82543 
slave flash 82549 
5 V power supply 82570 
E89: SEPTEMBER 1982 
rugby MSF receiver 80524 
darkroom computer part | 

keyboard 82141-1 

keyboard interface 82141-2 

display 82141-3 
gas detector 82146 
house telephone system: 

main board 82147-1 

Power supply 82147-2 
three phase tester 82577 
TV games: 

‘rapid loader’ 82558-1 

EPROM plug-inboard 82558-2 
E90: OCTOBER 1982 
darkroom computer part II 

light meter 82142-1 

temperature meter 82142-2 

Process timer 821423 
active antenna: 

R.F. board 82144-1 

power supply 82144-2 
digital thermometer 82156 


wave shifter for SSB: 
low frequency converter 82161-1 
high frequency converter 82161 -2 


E91: NOVEMBER 1982 


~ model train lighting 82157 
floppy disk controller 82159 
talking dice 82160 
guitar tuner 82167 
cerberus 82172 
E92: DECEMBER 1982 
in-car ioniser 

power supply 82162 
main board 9823 
precision power supply 82178 


triopodus electrus diclopus 82179 


crescendo 82180 
E93: JANUARY 1983 
3 A computer 

power supply 83002 
milliohmmeter 83006 
crescendo 

d.c. protection and 

countdown 83008 


elektor april 1983 


2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Band of America, c/o File No. 1504, 
1000 W. Temple, Los Angles, Cal. 90074, A/C no. 12350-04207. Prices include post & packing, surface mail. If air mail, please 


add $ 1.50. 
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E94: FEBRUARY 1983 
audio/video modulator 
fuse protector 
universal modem 
Prelude 
headphone amplifier 
Power supply 
connection board 
main beam dimmer 


E95: MARCH 1983 
64 K memory card 
Prelude 

bus board 

line amplifier 

audio trafic lights 
digital luxmeter 


NEW 


E96: APRIL 1983 

Programmable darkroom 
timer 

low power digital 
thermometer 

Prelude 
MC prepreamplifier 
MM preamplifier 
Interlude remote 
control preamp 
tone control 

7-day timer/controller 


simple function 
generator (E33, E38) 
Elektor Artist (E85) 
Precision power 
supply (E92) 
Prelude (E94... £96) 


NEW 


7-day timer/controller 
front panel including 
membrane switches 


82190 
83010 
83011 


83022-7 
83022-8 
83022-9 
83028 


83014 
83022-1 
8302246 


83022-10 
83037 


82048 
82175 


83022-2 
83022-3 


83022-4 


83022-5 
83041 


9453-F 
82014-F 


82178-F 
83022-F 


83041-F 


45 RPM records with uP programs 


singing SC/MP: well- 
known Christmas 
melodies, both as 
SC/MP program and 
‘live’ 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. ; ; 

2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Band of America, c/o File No. 1504, 
1000 W. Temple, Los Angles, Cal. 90074, A/C no. 12350-04207. Prices include post & packing, surface mail. If air mail, please 


add $ 1.50. 
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5.10 
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7.45 
1.85 


7.45 


12.10 
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cassette with uP programs 


uP TV games: 

15 programs: jackpot, 
reversie, amazone, 
code breaker, etc. 


uP TV games: 

15 programs: invaders, 
fishing, maze adventure, 
memory, pontoon, nim, 
etc. 


uP TV games: 

15 programs: aliens, 
flipper, helicopter, pilot, 
basketball, hangman etc. 


tor april 1983 


advertisement 


Classified ads 


CONDITIONS OF ACCEPTANCE OF CLASSIFIED ADVERTISEMENTS 


1. Advertisements are accepted subject 
to the conditions appearing on our cur- 
rent rate card and on the express under- 
standing that the Advertiser warrants 
that the advertisement does not contra- 
vene any Act of Parliament nor is it an 
infringement of the British Code of 
Advertising Practice. 


2. The Publishers reserve the right to 
refuse or withdraw any advertisement. 


3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printer's errors or their consequences. 


PARAPHYSICS JOURNAL (Russian trans- 
lations): Psychotronic Generators, Kirliano- 
graphy, gravity lasers, Telekinesis. Details: 
S.A.E. 4 x 9" to PARALAB, DOWNTON, 
WILTS. 


WANTED: EHT Transformer or complete 
EHT panel for Marconiphone 4703TV. Any 
reasonable cost paid. BOB CASTLE, MAINT 
HONI, BPFO 825. 


ALARMS! 
WRITE OR PHONE FOR FREE 
ILLUSTRATED CATALOGUE NOW! 


A.D. ELECTRONICS, DEPT. EK 
217, WARBRECK MOOR, AINTREE 
LIVERPOOL wcrc 

L9 OHV, 051 523 8440 Fea] 


The first electronic comic-book 
& : Ke 
IBANISH tHe 


\ 


{ \ 4 


ad ad Rees eee 


OF ELECTRONICS 


| Excitement, entertainment, circuits. 


| Complete with printed circuit board and Resimeter. 


| Further adventures and circuits coming soon — 


_ starring Resi & Transi, of course! 


Canterbury CT1 1PE, Kent, U.K. 


4.82 


Elektor Publishers Ltd., Elektor House, 10 Longport,§ 


Tel.: Canterbury (0227) 54430. Telex: 965504. 
_ Office hours: 8.30 - 12.30 and 13.30 - 16.30. 


4. The Advertiser's full mame and 
address must accompany each advertise- 
ment submitted. 


The prepaid rate for Classified Ad- 
vertisements is 25 pence per word 
(minimum 12 words). Semi-display set- 
ting £6.50 per single column centimetre 
(minimum 2.5 cms.). All cheques, postal 
orders, etc. to be made payable to 
Elektor Publishers Ltd. Treasury notes 
should always be sent by registered post. 
Advertisements, together with remit- 
tance, should be sent to the Classified 
Advertisement Manager, Elektor Pub- 
lishers Ltd., 10 Longport, Canterbury, 
Kent CT1 1PE. 


| require assistance from 1-2 people expert 
in radio, security and audio equipment or 
micro processors. If you have the ambition 
to suit please write to P. RATCLIFFE, S. 
LODGE PARADE MANSIONS, LONDON 
N13. 


MAKE YOUR OWN PRINTED CIRCUITS 


Etch Resist Transfers — Starter Pack (5 sheets, lines, 
pads, |.C. pads) £2.50. Large range of single sheets in 
stock at 50p per sheet. 

Master Positive Transparencies from P.C. layouts in ma- 
gazines by simple photographic process. 2 sheets nega- 
tive paper, 2 sheets positive film (A4) £2.25. Photo- 
resist spray (200 ml) £3.90 ( p+p65p). Drafting film 
(A4) 25, Precision Grids (A4) 65p. 

22p stamp for lists and information. P&P 50p per order 
plus extra where indicated. 

P.K.G, ELECTRONICS 

OAK LODGE, TANSLEY, DERBYSHIRE. 
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SURSGriplion/ordar card 


Annual subscription to Elektor 1983 commencing with the January issue no. 93 to 
December issue no. 104 


price: 

NIK. adresse ua te het ete ates wn ed £ 8.50 

Overseas surface post................0 000005 £ 9.50 US $ 23.00 

Altima: 39 ecs eases loo wd aie he Lewin den ey £19.50 US $ 43.00 
Surname Initials 


Street/Ave./Blvd. 


ae es ae a He ee 
et ee er 


Town 


_ Country/province/state 


Je, ee ee 


Post Code/Zip/Area Code Country 


He 


BACK NUMBER SERVICE 


Back numbers available are listed in this issue. Any one issue (excluding Summer 
Circuits) £1.20, all additional issues £1.00 (incl. p & p). Double issue (Summer Circuits) 
£2.40 (incl. p & p). 


Please send me the following back numbers: 


BOOK SERVICE 


O) Elektor Binder enter no. required £2.90 inc.p&p £3.15 
0 Book 75 enter no. required £4.25 inc.p&p £4.50 
1 Digibook (with PCB) enter no. required £5.50 inc.p&p £5.75 
O 300 Circuits enter no. required £4.25 inc._p&p £4.50 
_ OD Formant enter no. required £5.25 inc.p&p £5.50 
ee SC/Mputer (1) enter no. required £4.45 inc. p&p £4.70 
O SC/MPuter (2) enter no. required £4.75 inc.p&p £5.00 
_ © Junior Computer (1) enter no. required £5.00 inc. p&p £5.25 
OO) Junior Computer (2) enter no. required £5.25 inc.p&p £5.50 
O Junior Computer (3) enter no. required £5.25 inc.p&p £5.50 
O Junior Computer (4) enter no. required £5.25 inc. p&p £5.50 
CO TV Games Computer enter no. required £5.50 inc.p&p £5.75 
O Resi & Transi enter no. required £4.75 inc. p&p £5.00 
O 33 Electronic Games enter no. required £3.50 inc.p&p £3.75 
O 301 Circuits enter no. required £4.25 inc.p&p £4.50 
(2 eps print service nos 
OO) ess software service nos 


(for type nos and current prices of eps front panels and ess software please refer to 
eps print service in the front of this issue and include 50 p postage & packing per 
order). 


i Please complete your name and address here also as this will be used as a label to 
send your order. 


Name 


Address 


Post Code/Zip/Area Code 


please print clearly using block capitals. 


elekitor order card 


HOW TO ORDER 


1. Please complete the details of your order in the specified section 
and enter your name and address TWICE in the spaces provided. 
(The second entry will be used as a label to despatch your order.) 


2. PAYMENT. Please send your payment with this order. All 
cheques, P.O.’s etc. are to be made payable to ELEKTOR 
PUBLISHERS LTD., and if you live in the U.K. please send your 
order with payment using the reply paid coupon on this form as 
follows. 


Tear out the complete Elektor order card, fold twice, enclose your 
remittance, seal open edges together with tape and mail. (No stamp 
required if posted in the U.K., N. Ireland or Channel Islands). 


Postage 
will be paid 
by licensee 


Do not affix Postage Stamps if posted in 
Gt Britain, Channel Islands, N Ireland 
or the Isle of Man 


BUSINESS REPLY SERVICE 
LICENCE NO. CU 203 
ELEKTOR PUBLISHERS LTD., 
ELEKTOR HOUSE, 


10 LONGPORT, 
CANTERBURY CT] 2BR 


To all readers 


If there is a component shop in your area not listed in our buyers 
guide pages, please let us know by completing this card. No stamp is 
necessary. Please follow the above instructions for mailing. 


Company name 


Address 


Tel. No 


Please print clearly using block capitals. 


is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive. 
MICRODOCTOR is perfectly adequate for diagnosing faults in microprosessor 
boards or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports 
are PRINTED on the integral thermal printer. Tests supported are CHECKSUM, 
RAMTEST, WAIT, READ, WRITE, I/O READ, I/O WRITE, DUMP IN HEX, DUMP 
IN ASCII, TEST DATA LINES (for shorts between data, address and rails), SEARCH 
(for two specified bytes), MAP (print a memory map of ROM, RAM, I/O and EMPTY 
SPACE). Supports both multiplexed and non-multiplexed address/data. Standard 
software will also DISASSEMBLE in Z80 mnemonics — other disassemblers cost 
extra. Programs for board-testing can be written in MINUTES — and retained for 
MONTHS even if the power is switched off (CMOS RAM is backed-up with 
rechargeable battery). Capacity is 15 different programs of 12 tests each. Included 
are two PROBE CONFIGURATION CARDS 
(One Z80, other uncommitted), PROBE with 
24 inch cable and 40-pin DIL plug — and POWER 
SUPPLY. Extras available are 6502 disassembler 
retrofit... £35, 6800 disassembler retrofit... £35 
Thermal paper £9.00 box of 10 Clip-over PROBE 
(only needed if uP is soldered-in) .. . £35. Spare 
cards... £6.50 


for ET121 and ET221 machines which permit the typewriter to be used as a 
DAISY WHEEL PRINTER for computers implementing the RS232, IEEE 488 
(PET) or CENTRONICS PARALLEL busses: almost all computers in fact. Great 
for word processing and letter-writing! Same price, fitting free if requested (you 


pay carriage on typewriter if we fit). £195.00 


The THANDAR TA2080 LOGIC-ANALYSER was NOT designed by DATAMAN — 
but we like this instrument and use it for product development. When writing 
software we use SOFTY for ROM-EMULATION, following the program-flow on 
the TA2080 screen. We modified our TA2080 to make it more useful; adding an 
RS232 OUTPUT TO PRINTER - also Z80 and 6502 DISASSEMBLERS. Now we 
can follow program operation in MNEMONICS on-screen and print TIMING or 
STATE DIAGRAMS and DISASSEMBLED CODE. Cost of this RETROFIT kit (12K 
of program ROM, socket for RS232, interface board, instruction sheet) is, if 
fitted by us and purchased with a TA2080 £195.00 


if purchased as a kit without TA2080 £295.00 


Softy luith SU 


Yes, we still have a few old faithful 3 rail EPROM PROGRAMMERS around, as 
seen in Kensington Science Museum, if you are still using 2708's get yourself 
this fine old classic at a bargain price (telephone for stock posn.) £95.00 


Ultra Violet Eprom Erasers from £33.00 


uses the MOST POWERFUL LANGUAGE OF ALL - direct 
ASSEMBLER MNEMONICS. MENTA has VISUAL AIDS to program 

development which the big systems lack: a TV display of PROGRAM, 
REGISTERS and STACK; single-step operation (watch the cursor move from 
instruction to instruction, see the register-contents change, observe stack 
operations, etc.) BUGS can be fixed immediately without reassembling. Full 
speed operation is supported too — with or without BREAKPOINTS. Designed 
originally for the Schools’ Council to teach microprocessing, MENTA is a 
complex CONTROLLER in its own right, like any other Z80 system, with practical, 
commercial applications in ROBOTICS. Features include CASSETTE 
INTERFACE, ASSEMBLER/EDITOR, serial 

DISASSEMBLER (now included as 

standard), 24 bits of I/O - also TV FLYLEAD, 

POWER SUPPLY and COMPREHENSIVE 

MANUAL with SOURCE-CODE LISTING. 


SOFTY has functions equal, at least, to equipment which sells for over £500. 
SOFTY EMULATES AND PROGRAMS 2716, 2516, 2732, 2532 EPROMS. (The type 
is selected by a personality switch. SOFTY will copy any of these EPROMS to 
any other). SOFTY has a HEX KEYPAD, a fast CASSETTE INTERFACE, a 
MEMORY MAP TV DISPLAY with powerful editing —- such as INSERT, DELETE, 
SHIFT-BLOCK and many other facilities — too many to list here. RS232 SERIAL 
and CENTRONICS PARALLEL routines for INPUT 
and OUTPUT are standard. The price includes TV 
FLYLEAD, POWER SUPPLY and ROM 
EMULATOR CABLE WITH 24 PIN DIL PLUG. 
SOFTY is used as a DEVELOPMENT 
SYSTEM for new products or just as a 
STAND-ALONE EPROM PROGRAMMER. 


unlimited vocabulary. 


* Can be used with unexpanded VIC20 or ZX81 — 
does not require large areas of memory. 

* In VIC20 version, speech output is direct to TV 
speaker with no additional amplification needed. 

* Allows speech to be easily included in programs. 


Complete kit only £24.95. 


Order As LKOOA (VIC20 Talk-Back). 

LK01B (ZX81 Talk-Back). 
Full construction details in Maplin Projects Book 6. 
Price 70p. Order As XAO6G (Maplin Mag Vol. 2 No. 6). 


KEYBOARD WITH ELECTRONICS 
FOR ZX81_ | 


lo 


* Full size, full travel keyboard that’s ere to add to your 
2X81 (no soldering in 2X81). 

* Complete with electronics to make “Shift Lock” 
“Function” and ‘Graphics 2” single key selections. 

* Powered (with adaptor supplied) from ZX81’s own 
standard power supply. 

Full details in Project Book 3 (XAO3D) Price 6Op. 

Complete kit (excl. case) £19.95. Order As LW72P. 

Case £4.95. Order As XG17T. 

Ready built-in case £29.95. Order As XG22Y. 


OTHER KITS FOR ZX81 


3-Channel Sounds Generator (Details in Book 5). 
Order As LW96E. Price £10.95. 

ZX81 Sound On Your TV Set (Details in Book 6). 
Order As LKO2C. Price £19.95. 

ZX81 1/O Port gives two bi-directional 8-bit ports 
(Details in Book 4). 

Order As LW76H. Price £9.25. 


ZX81 Extendiboard will accept 16K RAM and 3 other 
plug-in modules. 
PGB: Order As GBO8J. Price £2.32. 
Edge Connectors (4 needed): 
Order As RK350Q. Price £2.39. 


HOME SECURITY SYSTEM 


Six independent channels - 2 
or 4 wire operation. External 
horn. High degree of protec- 
tion and long term reliability. 
Full details in Projects Book 2. 

(XAQ2C) Price 60p 


Zo 


| Post this coupon now! 


Please send me a copy of your 1983 catalogue. | enclose £1.50 (inc p&p). 
| If |am not completely satisfied | may return the catalogue to you and have 
my money refunded. If you live outside the U.K. send £1.90 or 10 International 


| Reply Coupons. 
Name 


[ Address 


Re ee ean eee 


ee 


SPEECH SYNTHESISER 
FOR 2X81 and VIC20 


THE MAPLIN 


Now your computer can talk! 


* Allophone (extended phoneme) system gives 


MATINEE ORGAN 


Easy-to-build, superb 
specification. Compar- 
able with organs selling 
for up to £1000. Full 
construction details in our 
book (XH55K). Price £2.50.. 
Complete kits available. 
Electronics (XY91Y) £299.95* 
Cabinet (XY93B) £99.50* 
Demo cassette (XX43W) £1.99. 


* Over SON ERsanelink into eer 1 kHz both ee ee driven 

* Frequency response 20Hz to 40kHz + 1dB. 

* Low distortion, low noise and high reliability power 
MOSFET output stage. 

* Extremely easy to build. Almost everything fits on main 
pcb, cutting interwiring to just 7 wires (plus toroidal 
transformer and mains lead terminations). 

* Complete kit contains everything you need including 
-pre-drilled and printed chassis and wooden cabinet. 

Full details in Projects Book 3. Price 60p (XAO3D). 

Complete kit only £ 55.20.incl. VAT and carriage (LW71N). 


BUY IT WITH MAPCARD MAPLIN’S NEW 1983 CATALOGUE 


Send now for an 
application form — then 
buy it with MAPCARD. 
MAPCARD gives you 
real spending power — 
up to 24 times your 
monthly payments, 
instantly. 


56790013 
M SMITH 


Expiry Cate NOV 79 


All prices include VAT & carriage. Please add 50p handling charge to orders under £5 total value. 


Pelee. 1 coe et eee 4 


5 IMA pPuiNn 


MAPLIN ELECTRONIC SUPPLIES LTD. 
P.O. Box 3, Rayleigh, Essex SS6 8LR 


Shops at: 


| 

| 

| 

E483 | 
| 


TALK-BACK 


WHY DO YOU 
KEEP LOOKING AT 
ME LIKE THAT z 


YOUR 
FILES ARE 
OPEN! 


MAPLIN’S FANTASTIC PROJECTS 


Full details in our project books. Issues 1 to 5: 6Op eac! 
Issue 6: 7Op. 


In Book 1 (XAQ1B) 120W rms MOSFET Combi 
Amplifier ® Universal Timer with 18 program times ar 
4 outputs ® Temperature Gauge @ Six Vero Projects. 


| 
In Book 2 (XAO2C) Home Security System @ Tra 
Controller for 14 trains on one circuit @ Stopwatch wii 
multiple modes ® Miles-per-Gallon Meter. 


In Book 3 (XAO3D) ZX81 Keyboard with electronics 
Stereo 25W MOSFET Amplifier @ Doppler Radar Intrud 
Detector ® Remote Control for Train Controller. 


In Book 4 (XAO4E) Telephone Exchange for 16 exte 
sions ®@ Frequency Counter 10Hz to 6(00MHz ®@ Ultrason 
Intruder Detector @ 1/O Port for ZX81 ® Car Burgl| 
Alarm ® Remote Control for 25W Stereo Amp. 


In Book 5 (XAO5F) Modem to European standard 
100W 240V AC Inverter ® Sounds Generator for ZX 
® Central Heating Controller @ Panic Button for Hon 
Security System @ Model Train Projects @ Timer f 
External Sounder. 


In Book 6(XA06G) Speech Synthesiser for ZX81 
VIC 20 - Module to Bridge two of our MOSFET Am} 
to make a 350 W Amp - ZX81 Sound on your TV 
Scratch Filter - Damp Meter 


Over 390 pages packed 
with data and pictures 
and all completely 
revised and including 
over 1000 new items. 
On sale in all branches 
of WH SMITH 

Price £1.25 


Telephone: Sales (0702) 552911 General (0702) 554155 


Note: Shops closed Mondays 


159 King St., Hammersmith, London W6. Telephone: 01-748 0926 
284 London Rd., Westcliff-on-Sea, Essex. Telephone: (0702) 554000 
Lynton Square, Perry Barr, Birmingham. Telephone: (021) 356 7292 


